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Even h 1 you ue never instated a sh^ei vinyl floor 
before, ihe new Armsirony Trim and Fit system makes 
if easy to do younseM. Ana 00 «r right 1 The Trim and 
F't Kii has everything you need, including simple step- 
by-siep directions 

T he only hard part 1 ? deciding which Trim and 
Fn f^oor p o cnooae Because ihare are so many 
choose from More than 170 patterns and colors A 
vunttry of performance features 1 ke no wax and cush- 
ioned comfort And there's 3 Trim and Fir Moor to fit 
most any budget 

Once you've made up your mind, the re&r is easy 
It s tlHv a do-it-yourselfer a dream— come lrue 
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w NOW RUS0-NYT-7NSB 

W AVAILABLE IN THE r g 

r TRAVELER FLASK. 

Our new lightweight 750m 1 bottle 



Imported 



No other Canadian whisky 
tastes quite like Windsor. 

One drink will show you 
Windsor's unsurpassed mild- 
ness. satin smoothness, pure 
drinka bilily, Our taste stands 
out, that's why Windsor 
stands alone. 

WINDSOR^ 

ONI CANADIAN <IAMH ALttN I 
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INTRODUCING 0U> SPICE 
CONDITIONING ATTH1 SHAVE. 



On those occasions when Jack "Hacksaw™ 
Reynolds takes blade to beard (definitely not 
before a big game). he can yet real sensitive. 

It’s that burning, itchy feeling called 
"Shavers Skin" that sometimes lingers into 
the afternoon if you’re not lucky. That 's 
when Hacksaw' sends in OU i SPICE 
Conditioning After Shave. Its more than 
an after shave, because it s rich with 
emollients to tame even the meanest face. 

And because it's OLD SPICE -you know 
it smells clean, classic and masculine. 



fM/( )/!/# 
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lor tough guys with sensitive skin. 
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EDITOR'S 

NOTES 










Stager and one of America's newest j et fighters at the 
International air show on Le Sourget field near Pari*. 



T he vary idea of 

flying at Mach Z 
speeds in a destabi- 
lized airpJ^mo seems 
chancy at best Gen- 
erations of pilots 
have held, as an arri- 
that their 
planes were blessed 
with stability. II was 
a built-in stability 
that kept the piano 
straight and level 
even if the pilot flew 
it hands-off. But a de- 
liberately destabi- 
lized machine? One 

that tumbles nut of control if its computer fails? Well. that's the way things are 
these days when ynsi’re Lnnking for the ultimate performance That's just one 
of the many fascinating bits of information that Special Features Editor She! 
Gallager picked up in the course of researching Tomorrow's Shifty Dog Figbz- 
erSr which starts on page? 73. . . We'U probably be accused of cruelty for 
showing our woodworking readers the home shop in this issue. Ifs tho kind of 
workroom that everyone dreams about, and hopes he'll have . someday. 
Our Add-On Dream Shop Packed With Ideas (page 94) is in the H r 

August and Susan Capotosto. If the name seems familiar. August is t. 

Rosario Ca polos to, a long-time contributor fwhq also of course, helped wim 
the project), Are you ready for yet another import from Japan? It appears 
that well soon have an American version of the Japanese bullet train 
ing through Southern Californio, if everything goes as planned, 
to put your Honda in a parking lot and ride from Los Angeles 
185 mph in The Fastest Train Ln The West (page 90) It's bound to happen 

when you try to fly a machine that’s designed, essentially for travel on the 
ground. That J s what Outdoors Editor Ray Hill discovered when he flipped a 
Ski-Doo snowmobile while making exuberant leaps for photographer Jim 
Elder. No harm, though Ray suffered only embarrassment, while Jim shot the 
excellent photos that accompany the article. New Snowmobiles; Fly The 
^sfpage 82), PH 







A motor -driven camera captured all but the red face as PMi Hllf ( 1 1 tried a barrel 
roll in a snowmobile, |2) tumbled In trie snow, and [ 3| sprinted to trie finish line. 
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EASCO CLICKS WITH 



ASPECIAL PRICE 
J-FC WRENCH SET. 

See your Easco deafer for a 
great new set of combination box 
and open-end wrenches. Five 
popular sizes. Drop forged, heat 
treated, and chrome plated. Life- 
time guarantee. All yours now at 
a special low price. 




£ rH3 Lflvfu Hind Iws, |nc 
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LETTERS 
TO THE EDITOR 






Snorkel-Tow 



In your article Build PAf's Snorkel- Tow 
For Lazy Summer Fun (page 6fi Aug. 
'S3), you showed the Wrong diver's 
warning Flag The familiar square red 
flag with a white slash is no longer 
legally cornea According to a recently 
passed fedora] law the proper dive flag 
is now a blue -and ^ white? chevron 
known as "Alfa" (the teller "A" in 
nag code). 

ig will no longer provide 
protection in the evens, of an acci- 
dent, and a diver could be cited for fail- 
ing u> display the new one. For she 
moment, the US, Coast Guard Auxilia- 
ry recommends that both flags be 
flown until ihe Alfa Hag Is more widely 
recognised 



To be an the safe Utie, uyt the £G< shew 
doth flags— the okf Ikft | and new Idghtf 



carletdnw stew APT er to reader both the old and new 

public affairs omcEu dive flags are illustrated above. 



U.S COAST GtMHD ALTCDJAftY 

LONGBOAT KEY FLA Your electric -powered SnorkphTow 
looks like great hin, but 1 wonder if it's 
Thanks for the update. As a remind completely safe You specify that the 



battery must be enclosed in a plastic 
case to prevent shocks. I've heard that 
lead-acid batteries can give off explo- 
sive hydrogen gas. Could hydrogen 
build up inside the case and create a 
dangerous condition 7 

FRANK SCHMIDT 
CHTCAGQ 

■ 

It's true that feed-acid batteries can 
release hydrogen gas r but this normal- 
ly occurs only during recharging, as 
was cautioned fcj the article Little or no 
hydrogen is given off during the dis- 
charge cycle when a battery is in use. 
Atso. the battery case, made specifical- 
ly for marine use, is not designed to bo 
airtight. 

However, to be absolutely safe. PiW 
recommends char a catylator be in- 
stalled inside the turnery case under 
the M This is a small inexpensive 
device that converts hydrogen gas to 
harmless water vapor. It is available 
from Sealech Corp., 985 Northwest 
95th Sr., Miami Fla, 33 ISO. 



Galvanized GIs 

Unlike M. Sgt. Dan^t Evan* (Loiters. 
page 6, Aug. '83}. I do not object to Lhe 
use of the term GI in reference to sol- 
diers, but you should at least get its ori- 
gin straight Contrary to popular belief 
that GI stood for "government issue." 
it actually came from the letters 
stamped on Army supply cans mean- 
ing "galvanized iron/' 

In the cavalry regiment E served In 
some 50 years ago, the GI can had a 
special meaning. It was a receptacle 
placed outside the barracks at night for 
the benefit of those laggards who 
couldn't or wouldn’t make the 200 
yards to the regular latrine. 

JOHN FOUNTAIN 
niVEBfittJE, CONN 

Sounds logical, bui it's a new one on 
us. Anyone warn to confirm or contest 
this derivation’ 7 

Slick-looking saw cable 

Thought you might like to see a photo 
fright) of the radial -saw stand I built 
from your excellent plans f Build PM's 

6 



Compact Tablt? For Your Bahia I Saw. 
page 122. Feb. ’79). 

The clever Folding table extensions 
provide a large won Surface without 
getting In your way when they aren’t 
needed. The construction plans were 
easy to follow and the work center is a 
joy Eo use. 

BERNARD W. CRUSE JR 
rNDl AN TRAIL N C 




PM 1 * radlakuw utile, with folding exto 
* Jon wlngi, built by ruder Bernard Cruse. 



Thanks for l he photo; you did a great 
job For others who may be interested, 
photocopies of the sa w table plans are 
available for $2.50 postpaid from Popu- 
lar Mechanics. Box WI4 , Radio City 
Station, Sew York, N Y WW1 

Welcome aboard 

I just received my first copy of PM and 
am already glad I subscribed. In your 
Homeowners' Clinic (page 12, June 
’S3). I found the solution to a blocked 
toilet problem that had been giving me 
fits With your help, I fixed it myself. 

The variety and value of just one 
issue have convinced me that I made 
the right decision. Thanks. 

A1ICF 1. BECKER 
PITTSBURGH 

A friend recently gave me several 
copies of PM! to Look over 1 was so 
impressed with the content that I’ve 
now become a regular reader. 1 espe- 
cially enjoy your features on wood- 
working being a cabinetmaker my- 
self. 

KEVIN BRADSHAW 
CHRISTCHURCH. NEW ZEALAND 
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Free Boots! $55 Value 

Homelite chain saws give you all the 
performance features and power 
you need to do the job like a pro. 
And with our FREE boot offer, you 
can even dress like one! 

When you purchase 
Homelite 5 Super 
245, 330 or 4 
chain saw be- 
tween September 
1 and December 

WOLVERINE 3 1 ' i 9S3, W £L c 

send you a FREE 

pair of $55 Wolverine genuine pigskin leather 
boots, for just $3 postage and handling! Your 
Homelite deafer will give you details, and then 
he’ll show you even more features, to boot. 



Innovation that puts us a cut above the rest, 

Ite not enough just being the leader in 2-cycle 
engine technology and pioneer of the 
modern chain saw. Our latest engi- 
neering breakthroughs result in 
the most advanced performance 
features imaginable! Features 
like advanced carburetor design 
on our updated Model 410, for 
improved engine idle and accel- 
eration. Extended wear features 




that let our new 1 Model 245 go above and beyond 
the call of medium duly saws! Combine that with 
features like vibration isolation for more control 
and less fatigue, and you've got the best selling 
line of chain saws in America today! 

We’re Americans * 1 chain saw because safety 
is our »?1 priority. 

Homelite chain saws continue to 
set an example for the industry, 
with safety features unheard of 
on other saws. Our exclusive 
SAFE-T-TIP ‘ anti-kickback device 
totally eliminates kickback by 
preventing the nose of the guide bar from striking 
a solid object. And our Raker 111™ Kickback 
Supression Chain reduces kickback intensity by 
as much as 75% compared to conventional non* 
safety saw chains. 

With so many features, you've got all the right 
reasons for walking away with a brand new 
Homelite chair saw. And with our FREE boot 
offer, you'll even get something to walk away in! 

See your Homelite dealer for “FREE BOOT 1 ' details. 

NOBODY DOES IHE JOB 
AROUND THE 
HOME OR FARM LIKE 
HOMELITE/ JACOBSEN , 

HoTtfin? Oracm pi Te^cn me 




HOMELITE 



TEXTRON 






BILL HARTFORD 



IMPORTS A 
MOTORSPORTS 





i ng for an engine worthy of this chassis 
and Mercedes has delivered- The new 
Spent 190 has a 2.3 with Cosworth 
head that incorporates double over- 
head cams and four valves per cylin- 
der It's not yet in the model lineup 
here. Too bad It would have been Just 
the car to have driven at the Indy 
. Motor Speedway, which is where 
| Mercedes introduced its ‘84 U S. 
j 190 models. For a look ai real pt?r- 
F formance cars, we had to content 
[ ourselves with a walk over to the Hall 
of Fame Museum at Indy . There's a zil- 
lion horsepower packed into that build- 
ing — don’t miss it 
Here are the rest of the M Bs for 84: 
The 3S0SKL and SKC got 5.0 liters and 



The 1984 Mercedes 190 is here 



Sport 190. with iSS hp Coworth engine, 
was Jim Introduced In Europe, H i not Join- 
ing new 1900 and E models here — yet. 

we would not saddle ourselves with iho 
diesel just For the sake of more mpg £29 
for the gas vs. 39 for the diesel). 

During several hundred miles of 
driving in hilly country, downshifting 
and Irving to push the pedal of a j 
five-speed 190D through the floor. JP 
we tested only 



Vou can now spend $ 24 ,000 For the 
smallest Mercedes in the &4 line. The 
new t90D {diesel) and 190E (gas), 
which have just gone on sale, offer a 
new scale of Mercedes motoring. The 
U S. models of the compact M-B keep 
the 190 designation that’s used on (he 
European versions. Power for the 1 9DD 
is a 2.2-liter diesel Four of 73 hp. The 
190E uses a 2.34iter. fuel-injected gas 
Four of 130 hp. 

Compared to the gas-engined 190 in 
European mm there is a performance 
penalty with the 2.3. which is omis- 
sions controlled for the United States. 
Still, it's a strong and willing power- 
plant for the 2. 655-pound 190E With 
the automatic transmission, it's our 
choice if we were buying a 190. The 
M-B compact is not a performance car, 
so we wouldn't opt for the five-speed. 
We also found that the sedan is sporty 
enough and handles so superbly that 



our patience, 

We would have preferred to have 
been driving the gas Four — with ^ 
either transmission — o enjoy the 190 
gracefully sure- footing it over some 
very challenging roads. (We already 
knew about the excellent 190 chassis 
and suspension from our European 
test— see Driving The Mercedes IQQ 
And BMW 3l8i r page 105, Apr. 83™ 
and the U,3. version is unchanged in 
that regard.) 

European drivers have been clamor- 



become the 50G5EL and SEC: a 3 BOSE 
is added for a gas alternative to the 
300SD; and carryover models are she 
3Q0D, 3QQCD. 3G( JTD. 3005 D and 
380SL The 24GD is dropped. 



Looking up the road 

Now that the automobile is almost 1 00 
years old (Mercedes celebrates tis cen- 
tenmal with its 1 9S6 models) and 



we're racing up on that magic number 
3000 automakers are planning further 
ahead than usual. Volvo has even built 
a lum-of-the-cenTurv prototype. 

^he LCP is its 
Light Component 
Project, a wagon- 
like car weighing 
less than 1.500 
pounds. Stressed 
components are 
aluminum and 
body panels are 
plastic. The turbo- 
diesel has a magne- 
sium block, possi- 
bly id be used with 



a continuously variable ratio gearbox. 
ll could be Volvo’s first fwd car. For 
legrqgm and safety, the rear seats face 
aft. 

Meanwhile, back in 1984. Volvo's uL 
models get raised trim level; the 760 
turbodfese) gets a four-speed automat- 
ic; GLT turbos will have the intercooler 
factory installed by January; and. by 
March or April. The lurbochargott gas- 
engine 760 will make Its appearance in 
the United States 

Following S3. Volvo's all-time 
record -breaking year, prices should be 
up no more than a percent or two. with 
DLs starting at $11,000 and 760s self 
ing for Si 9.0Q0. m 




ff w $e*a face art in Volvo'* ixp. a station wagon-Nke car. 
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TheNewCar 

It was designed 

to move people. 
In comfort and 
with unrivaled 
efficiency ER\ 

est [9] mpg, 67 

mpg hwy It is 
leased on what 
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be in the future* 
The New Car, 

the Civic CRX 
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Computer bug 'bytes' photographers 



Cameras, because of the need for both 
miniaturtitaUon and accuracy, have al- 
ways been packed with l ho lalost in 
technological advances. So. it's no 
wondor Thai a talking camera and a 
thinking strobe light have recently 
made their retail debut 

The new Minolta AF-Sv is a 35-mm 
auiofocus camera that's having so 
much fun being your photographic 
friend tha; it just can J i shut up. While jt 
doesn't have the vocabulary of a Wil- 
liam F. Buckley Jr., its handy reminders 
of !, Load film," 'Too dark, use flash." 
and Check distance" wit! tend to make 
all other cameras appear incommunica- 
tive, if not downright recalcitrant. 

Of course, if yuu are ujJuny pivuum 
during solemn marriage vows, for 
example, you may crave less conspicu- 



ous peace and silence 3f so. the voice 
module can be gagged via a simple on/ 
off switch 

But, as many wives and husbands 
may attest, it is all ton easy to ignore 
the voiced warnings of a loved one. so 
the AF-Sv also has the usual style of 
warning LEDs as backup. AH in ail. this 
is a nice camera For the autofocus 
crowd and the added vaice can serve as 
more than just a gimmick. 

Then, there is the Albert Einstein Of 
flash units- — the brand-new Viviiar 
5600 modular LCD flash. Basically, all 
that ihc photographer must do is select 
an f/siop (after punching in the film 
speed) The Hash itself computes all 

inFu and displays its shutwn *j_iL't;d. 
choices on the built-in LCD screen. It 
even will automatically set cameras 



that are equipped to accept 1 dedicat- 
ed" strobe units such as this. The unit 
is really three pieces hooked together 
atop your camera In a miniaturized, 
modular fashion 

The head:, which is the light on top. is 
available an three versions hare bulb, a 
standard model that throws light 111 
feet at ASA 100. and a super- deluxe 

with a motor room front that can do 
wide-angle coverage and telephoto. 
The main unit, or body module, holds 
the LCD display and the control elec- 
tronics. The processor module is the 
interface between your camera and the 
other I wo modules. Processor modules 
can customize the 5600 to just about 
any setup 

Anyway, the next time someone 
uccuses you oE Ldkjny boring pictures, 
at least you'll be a ole to talk atxmi your 
exciting, high-tech equipment" 



Super new cartridge 

Once in a while, our Auto Editor may 
get to dnve a Ferrari, or our Outdoors 
Editor may fly in a combination kite and 
airplane, but being Electronics Editor 
has ns rewards, too For instance, we 
just test “drove a new VI 5, type V. 
Mark IE stareo cartridge and found that 
it tracked lighter than a Ferrari and 
soared higher than a Para Plane 

When you open the case and inspect 
the Vi5"s included toolkit of miniature 
screwdriver and jewel -I ike bearings, 
you know you're dealing with a quality 
product, We found i he VIS, along wiLh 
its kit, to be the easiest to mount and 
balance properly of any cartridge 
we've used Ease of mourning is impor- 
tant: With an improper alignment, a 
cartridge cannot perform up to its max- 
imum specs. 

And, the VIS has en impressive list 
Of Specifications. Made to track at one 
gram the VlS's hyporelliptical stylus 
can search out any information the 
record groove has cut into its sides 

Each cartridge is packaged with a 
computer readout which details test 
results that were made at the factory 
on each individual unit Everything 
from trackabiiity (tho ability of the sty- 
lus to keep In contact with the record 
groove) to channel separation is de- 
tailed- But the bottom line has to be 

12 



how the cartridge sounds — what nu- 
ances of the music it can make clearer 
and truer. 

Listening tests proved to us that we 
could detect an improvement in sound 
from another expensive cartridge At 
£250 retail, this Is Jidced a luxury 
item — but if your music is worth it. 
then talk to your pockeibook. Even 
more enhanced versions of The VI 5 will 
be on ihe market soon Gei yourself an 
earful 



Spreading the word 

If you have a computer, ihe odds are 
pretty good that you will have a 
spreadsheet program such as VisiCalc 
or SuperCak 

If that's the case, here's a tip: There 
is a very goad users" group for calc peo- 
ple called "Imercalc M The Imercalc 
group publishes its own newsletter of 
hints and techniques. You can contact 
Intercalc at box 254. Scarsdaln N Y. 
10583. m 






POPULAR MECHANICS ■ WJvfcMBEfif 1983 



CABLE 



Meter 

Bypass 

If you build j cir- 
cuit for HF (radfo- 
fregu&ntryj levels, 
be* cejtd/n RF energy 
dornn't stray 
fliers and Eftrew opt 
ladings. Ski&id all 
a&ters with metei 
grtmfidod to chassis 
ground Bypass ttJfl- 
n action points with 
a small d/sc capac- 
itor, This will short 
Rf r hut allow normal 
(lower) Frequency 
power ro bo matered- 
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Warning. The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous in Your Heal Eli. 



Step up in taste, 
step down in tar 
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it's called a 



Chrysler' s '84 imports 



Chrysler introduced its 1983 line ui 
imported Mitsubishi vehicles recer.’iy 
at the beautiful race circuit in Bridge- 
ha mpton, NY Mitsubishi has 

dropped the Challenger and Sap- 
poro models for ‘84. so Dodge and 
Plymouth dealers have been given 
a cleaned- up version of the turbo- 
charged Mitsubishi St arson, dubbed 
the Conquest. 

The ‘S3 version of the Starion/Con- 
quest has smoother styling, with no 
fake hood scoops, and neat driving/ 
flasher lights built into the front bum- 
per. But the 14B-hp. 2.G-liter ohc 
engine still produces a lot of wheel hop. 
especially when ynu dump the clutch in 
second— it feels like you've just been 



Conquest sports coupe cfwi lines and 
neet drhring/ttasher lights in bumper. 



Frcfcnt-drtve Coll Vfrtfl wagon nas van-like styling and versatile sealing for seven. 



rear-ended! Figure on a S12.SOO to 

514.000 price range. 

Chrysler is offering a turbo option on 
i ha Colt hatchbacks this year, making 
them modern-day versions of the old 
Mini -Cooper The lD2-hp l .6 -lUor en- 
gine rockets the tiny Colt from 0 to 60 
in K 1 seconds and through the *4- mile 
in 16.3 seconds at 83 mph — all figures 
slightly bettor than the Conquest. 
Michehn XVS Ures and gas-filled 
shocks are standard on the £7 500- 

58.000 Turbo Colls 

But the real show- hopper 1 
etv passenger family waga. 
like Colt Vista with its space shuttle 



styling and clever seats that fold and 
flop to form everything from lounge 
chairs to a double bed They even 
accordion out of the way for maximum 
cargo space. Unlike Chrysler S s T- Wag- 
ons, the Vista's seats can't rpmnwH 
and its floor isn't flat, so 
wagon, not a van. It's 4 in. nun^o. 
and & in lower than the T -Wagons, but 
the same length Fwd is supplied by an 
aa-hp, iwo-liter Four with the choice of 
a three-speed automatic, five-speed 
manual, or the Z-hy-4 Twin -Stick trans- 
mission. Only about 8.0 W will bo 
imported in ‘84, so they' J I likely sell at 
or above the list price of 58,000. 



Ciera HO diesel! 

Strange, but true At present . lhe Ciera 
high output diesel Is just a study, hut 
insiders tell us it js being worked on 
with uncharacteristic zeal 

The engine is Gldsmobiles 4 .3-liter 
V6 oil burner Why lhe Ciera? It s 
already set up for the transversely 
mounted powerplant and, though it 
might seern otherwise, the venerable 
Cutlass Supreme won't be wish us for- 
ever Ciera Is to step into the breach as 
the Olds Hag earner when the lull -size 
car is retired — and that means ir must 
also pick up the Hurst/Olds mantle the 
Cutlass Calais will leave behind. Will 
the 1985 Hursi/Olds be a hot Ciera dj €' 
seP A performance diesel would cer- 
tainly find immediate acceptance, ex- 
cept in California, where NOx stan- 
dards would likely ban the car At Lhe 
very least, such a unique performance 
car would cause a stir among automo- 
tive enthusiasts. 



Front-drive C-cars 

We've seen OEdsmobtle's version of the 
84 twd C<ar It W 3 *. a 98 Regency 
Brougham, had a very roomy interior 
and a roofhne formal enough for tho 
Queen Mother s limn E-ngifie rhoLces 
are the Olds V6 diesel or Ruick's port- 
injection gasoline V6. Stilli, no introduce 
tion date has been set due to a combi- 
nation of development snags { which no 
one wilt talk about) and marketing con- 
siderations After all. with the rear- 
drive cars selling like crazy, why rush 
to market with an un perfected front- 
driver, especially a market where the 
average buyer probably coutdn"L care 
less about whkrh end of the car was 
driving? 

Cherokee XJ Pickup 

Ctwning soon — in about a year — is the 
pickup version of the new downsized 
Cherokee XJ utility vehicle. It will be 



powered by the Same 2 . 5 -liter, in-line 
Four or ZS-liter V6 that Jeep is putting 
into the enclosed trucks. The new Jeep 
pickup reverses the trend set at Chcv- 
rolet/GMC and Ford, where the pickup 
trucks were followed by the enclosed 
versions The Jeep pickup will continue 
the downsized look of the new Chera- 
kees. in that it will just bo □ Cherokee? 
cab cut off at the trailing edge of the 
doors and at the tower edge of the rear 
windows Expect equipment, and trims 
to be the same as on the enclosed ver- 
sions. 

All-wheel-drive Alliance? 

AMC has tested four-wheel drive under 
a dechromed Renault Ft 14 mute body, 
using die Alliance/Encore l .4 -liter en- 
gine. "We must capitalize on our great- 
est strength/' an AMC design execu- 
tive says, and 4 wd technology is U. The 

f J Tiajuitr iLLirn to fKsgt* 1 6) 
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What a deal! The RCA 

MUSIC SERVICE gives you 
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Start with J tapes or records for only | ^S’tSSJLS; 
Buy just^smash hit in one year's time. 

Enjoy/} lapes or records for the price of one. 

Nothing more to buy... EVER! 
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Start Saving NOW! 

Sian Now with a mi Album* for to! m, tnik any 3 tecordi, 
or G-track tafias, of cassettes . fdrjuSItC Than agree 1* buy 
only l mqrg hi? &\ regurar C*yfe pnws (usually £8 93 tg- 5&.&G) 
.. and iaiw up lo orw ftjfl y^ to tfo it rwihrn# mow to 
Guy eve r J Thais 4 smash hUs fo* tfw cnee ofl one! 

Ho FLnthcf Qtoflgtuon Ymatsoev w l n s all Lp lo you ' you buy 
wmal you want when you want to This is one record and 
Offer :hal really is difFOrenl. And you conk el Eh© savings! 

EKCHIog “Membero-Only 11 toxrfll* Once you itnwlt. yOuB 
recent your subsenphon lo o*ir elusive mus* magazine 
MEDLEY. Each issue l-j crammed wdn humtrBtfe ttt hri tapes 
and records— marly as low as %Z SB1D&3.9J— plus your s B a- 

Owed Sanctum o’ Eh© Month in ycu-rfavdn© category In all 
you U have S&convenffinl, shop-ai-homa Dqpor tunnies a yaar 
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or the Month,' do nothing M wlb Da sent to you a ultima [tally IP 
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decido. But d you dont, you may return your ‘Selection oi ih© 
Mdnlh'' at Our expense lor lull Credit As a member m good 
standing, send no exSney when you mder, wa'll bill you lalO* A 
pO^Eago and handling charge 'Sodded Id each shipment 

FREE JODay No FI rah Offer t Listen lo your l big hds tv a luJi 
1G days II ftp! 5J5hsfi©rl return Ihem for a pnmpl relynd You 
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Sand back Ihis coupon... today! 
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fCoflttewtf from paqr? Nj 

secret project awaits "a suitable plat- 
form,' 1 -which our mole believes will be 
a station wagon version Of the Alliance 
The all -wheel- dnve vehicle would use 
the 2. 2 -titer French engine that is going 
into the U.S Fuego just about now A 
4wd version of the Renault 18 wagon i* 
already on sale sn Europe with a two- 
liter engine and fsve-sp^ed transmit 
sion. 

The scrambling Alliance 4wd unit Is 
seen as the replacement for he Eagle 
line though at present that car isn't 




this 4wd Aeojurt l fl nation wagon may be 
the hjsii of an upcoming Alliance 4*4. 



scheduled for retirement. How tho 
sheet metal will be bent around the 
mechanicals, we're told. is still open to 
study 



company has seen Its last totally 
French-designed car AM C witf contin- 
ue to use Renault resources — primarily 
Renault engines — but modified with 
AMC fuel delivery philosophy. 

AlMC sees Renault as a shopping 
center, the design man told me. where 
the American firm can select an engine 
here, a suspension there, whatever it 
needs to do hs own cars And the 
Americans are hot to whip up their own 
vehicles, not Shak^-andRake a French 
design for U.S consumption — no mat- 
ter how "down homo" the breading. 

The new 4 wd Alliance Could even be 
turbocharged If it were, it would offer 
a serious tiiieat in several segments of 
the market When we asked an AMC 
spokesman about the potential for a 
turbocharged Alliance, he merely 
smiled cryptically end murmured. 
'That would be an interesting possibil- 
ity, wouldn't it?" 

Prepare to cross out Xs 

In tho wake of a history replete with 
mechanical problems and an intermi- 
nable series of highly publicized recall 
campaigns, Chevrolet will retire the 
Citation X-car by 1937 in favor of an 
L-body. front-wheel -drive car. 

The car debuting in late 1986 as an 
'87 model, will be available in coupe, 
sedan and hatchback versions, with 
GM r s standard mix of four- and six-cyl- 
inder powerplants. It will measure a bit 
EargEfr than Chevy'S Cavalier in order to 
nestle in between the J-body and A- 
body cars Other X- bodied cars in the 
General s stable — Pontiac Phoenix, 
Ruick Skylark and Olds Omega — 
apparently are spared the chopping 
block for now. though rumors still cir- 
culate that RuicJt will replace the Sky- 
lark in '8? with a model that is still 
unknown. 

Speculative survey 

A survey of 300 vehicle manufacturer 
and auto parts executives by the con- 
sulting firm of Arthur Anderson At Co, 
had some interesting results. The exec- 
utives believe that: 

M There will be another energy crisis 
between 1988 and 1992 
W Ry 1992. the import share of the 
U.S. auio market will decline from 27 to 
24 percent However, foreign auto 
companies with U.S. plants will account 
for 4 percent of the market 
M The Sl.500-S2.000 per car Japa- 
nese cost advantage over U.S. compa- 
nies will drop to $S00-$70Q by 1992, 
while prices of U.S cars and parts will 
rise only 3 percent a year over the 
same period 

■ Average passenger car fuel econo- 
my will increase to 30 mpg by 1907 
and to 35 mpg by 1992 M 



Some AMC higher-ups believe the 
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7 Decades of Teaching 
Electronics Skills At Home 

NRT is the ddest, largest, and most 



LudiuglKtSe 
prabEcmN us-ing n prnftihFdiiruLl 
3^3-dign multimeter. 

Exclusive- NRI Action 
Audio Inslrac lien*. 



Cpt'l mmpiuit 1 in- 
MruLlLsm in TV, 
VCR, video disc 
player*. audio 
equipment home 
video camera*, 
and more wilh 68 
e^hvv-|i;i-[[|^L J M 
unc-M^f kauris, 






control videociuseUe re- 
Cunlef and NRI Acl ion Video 
tapes ^ 



Builil EhiB 2"i HttfLk-friiicIi 
TV with infrared remote cantml 

and id>#eL apace phone. 



Perform stale- 
of-the-art experiments 
using your NR I 
Discovery Lab*. 



Only NRI gives you so much of this 
kind of practical training with equipment 
you learn on and keep. Learn by doing, 
Thatk the way to make it tnte resting, that's 
the way to make st enjoyable ,~ that's the way 
to gel the hands-on experience and 
know-how you need. 

Hands* On Training For Real 
Bench Experience and Priceless 
Confidence 

Vow start with experiments and demon- 
strations on the uni que NR] Discovery 
Lab. You learn basic circuit wiring and 
soldering techniques, and then quickly 
move on to more advanced concepts as 
you come to understand electronic theory, 
solid-state devices, digital systems, and 
microprocessors. You learn by actually 
building and observing the action of cir- 
cuitry you'll be working with in rtahbfc 
situations. 

Exclusive ME Training on 

Videotape 

In addition to profusely illustrated les- 
sans, you get NREs Action Audio cassette 
to ' talk"* you through the use and opera- 
tion of the professional digital multimeter 
you receive as part erf your equipment. 

Even more exciting are your NRI Action 
Video cassettes . . . videotaped Eessons 
that show you graphic presentations of 
electronic systems, vivid closeups of ser- 
vicing techniques and professional 
"shorlculs IP to study and replay as often as 
you want. 



You Get a tv h vcr, dm H and More 
Equipment lb Keep 

You also build your own 25 N Heathy 
Zenith color TV a stalc-of-lhe-art unit 
that includes infrared remote control, a 
Time Corn red Programmer and the incred - 
ible Advanced Space Phone that Eels you 
telephone from your chair. Using the vid- 
eocassette recorder that's included as part 
of your training, you Learn how to adjust, 
service and repair these fasi-seUing units. 
Your front-loading VCR features up to 
6-hour recording Capacity remote control, 
and programmable touch-button tuning. 

The digital multimeter you receive i$ a 
truly professional instrument you use in 
experiments throughout your course and 
as a key servicing tool on the job. Using it 
along with the NR] Discovery Lab, youU 
learn how to measure voltage, current, 
and resistance and how to use Li to diag- 
nose alt types of servicing problems. 

Advanced Systems Demand 
Advanced Technicians for 
Service and Maintenance 

The art of TV/Audio/Video servicing 
has taken quantum leaps Into the future. 
Now n successful technrians must under- 
stand advanced concepts like digital con- 
trol. electronic tuning. Easer video discs, 
microprocessors and more. NR1 gives you 
the training you need for success, . , 
sLate<rf-the-arfc concept sand practical, 
hands-on experience working with the 
kind of equipment yoi/U encounter on the 
job. 



successful school of its kind in the world. 

U has pioneered and refined the teaching 
techniques that make learning a! home the 
NftI way one of the most economical and 
effective methods ever conceived. You 
team at your convenience as a class of 
one, backed by skilled NRl instructors and 
carefully designed lessons that take you a 
step at a time toward your goal. No lime 
away (tom your job, no night school ^rind, 
no classroom pressures. Yet your iraining 
is thorough and complete, with a founda- 
tion of hands-on experience unequalled by 
any other training organization, 

send For Free catalog Covering 
12 Electronics Courses 

Our UH-page catalog gives you all the 
details. In it, youU find a summary de- 
scription □( every lesson and photos and 
specifications for every Item of equipment 
included in your mur . You'll also learn 
about other fascinating career opportuni- 
ties in the world of electronics . . , Mi- 
crocomputera. Industrial Electronics in 
eluding robotics, Communications, and 
mofe. 

Mail the postage-paid card today for 
your free copy See how completely and 
bow thoroughly NRI gets you started on 
your tomorrow today 

UD1 NRI SCHOOL OF 
Nffl ELECTRONICS 
■T3I McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington. DC 20016 
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Winter woes from up north 



My 1981 Chevrolet station wagon has 
had a problem with rough idle and 
rough tow-speed operation ovary 
winter since it was new. Once it warms 
up. its okay. J Ve rimed up the engine 
and swear ail adjustments are to spec 
Is there something I'm not doing?— 
Frank Chapman, Duluth. Minn 

Any number of things can cause 
E^oor cotd-engine driveability. Chief 
among these, for your vehicle, are the 
various choke-system adjustments. 
There are at least four different adjust- 
ments that must be made to assure 
proper operation of this choke system, 
A too] called a choke valve angle gauge 
is needled for most of these (see Pre- 
winwr Car Care, page 12a Oct S3) 

If the cause of your problem is not a 
Choko-systom malfunction, the drivea- 
bility woes may be the result of a faulty 
thermal vacuum switch or coolant tem- 



Guest commentator 

I'd likff fo it?!! your readers who own 
liebbit diesels how J go: rid of two 
problems, hoth caused by engine 
vibration. 

The first problem concerns the fuse 
block for the glow plugs, which is 
mounted on the firewall This block has 
two heavy withes connected to it. 
Should either wire loosen, the glow 
plugs won t work . and the engine won't 
start. And loosen they do. as l discov- 
ered twice in 15.000 miles 

Unless VW made a mistake when 
they bulk die engine for my car. lock- 
washers weren't installed l saw no 
reason wh y they shouldn F r be, so I add ■ 
£?<J them. However 1 still check wire 
connections about once a month. 

The other problem concerns r he 
roof. It was emir ting humming sounds 
that got louder or softer according to 
the speed at which the engine was 
operating Two cross braces vibrating 
against the roof caused the noiso One 
is about 3iA inches from the wind- 
shield. The other is just above i he from 
edge of the rear seat / removed f he 
plastic itim piece from over the right 
(pr left) Iront door, pulled the card- 
board headliner down and slid a foor- 
tong piece of corrugated paper be- 



pGrature sensor. Vacuum switches con- 
trol the operation of ihe EGR system 
and the air cleaner hot air system Ef 
either of these falls, poor cold driveabil- 
ity wilt result. A coolant temperature 
sensor keeps iho computer control sys- 
tem up to date on engine temperature 
if this system fails, cold driveability 
problems will result, but a defective 
sensor should trigger the C-3 system's 
"Check Engine" light. 

Another possibility is the computer 
system itself. Some 1931 Chevrolet^ 
were reportedly equipped with the 
wrong PKQM (1-YogrammahJe Read- 
Only Memory). The PROM tells she 
engine control system how to operate, 
and some that were installed on 1981 
Chevrolets may be operating the en- 
gine ai an overly rich calibration when 
engine temperature is Low. Have your 
dealer chock the number of your PROM 



tween the braces and roof. The paper 
acts as a cushion Any comments ? — 
Bruce L. Ftaughes. Centerville. Ohio 
Just two: 

1 Good work. 

2. Thanks for telling us about it 



Not a lone Ranger 

/ own a 1983 Ford Manger XLT pickup 
truck that worked fine for 3.000 miles. 
Then , the 2. 3-liter four<ylIrider engine 
started missing I know of four other 
people in this area who have the same 
problem with their Rangers Dealers 
haven't helped any of us. £5 this an 
inherent problem?— Hubert Charbon- 
neau, Hidgeiown Om 

No — -just a problem for which a solun 
lion may or may not yet have been 
found Yes. ihe Ranger's four-cylinder 
gasoline engines (both the 2.0- and 2.3^ 
litnr) have been h<im pored by hesita- 
tion. stumbling, missing— call it what 
you will— but some field Fixes have 
been issued. Do they work? You won'! 
know until you try them. 

[f you're having the problem only 
when the engine is cold, it’s possible 
trim rotardEHl engine timing is the 
cause. If so, get the dealer 10 install a 
vacuum control switch (part No D5E- 
8A564-A) and vacuum restrictor {No. 
D7AZ-12A225-AJ. If he doesn't know- 
how to do this, let him a&k the Ford 
zone office 

If this doesn't work or your problem 
occurs all the time regardless of engine 
heat, then it may be caused by a bad 
feedback control solenoid (FCS). which 
fPieaso rum to page 221 



Give a kick a break 

St H s called a choke vacuum break, choke vacuum kick and grab 
isbEy other names. It* dial little gadget attached IQ many carbu- 
retors and it pulls ite choke plate partially open when a cold 
ungine is first started If ihe diaphragm inside the gadget springs 
a leak, or ihe hois attached io it splits or becomes detached, or the 
Linkage between Ihe gadget and choke plate gets Sticky— then your car 
will stall and run rough until the engine gets warm enough for the 
choke plate to open by Ll&elf. 

There's no big dml about checking 
this thing. In ihe mcming, take off xho 
carburetor air cleaner and Locale the 

gadget, Keep your eyes on the linkage 

as someone starts the engine. Does the 
linkage move? Does ihe thoko plate 
open? If Eiotp pull the hose off the vac- 
u urn brtwk, seo that the ether end Is ^ 
tightly connected aid cover the f ■ 
open end of the hose with a finger ‘ \ 

If you don't fool a pud, See if ihe 
hose is split. What il comes down to is 
this: If the hose has vdcuurn and the link- 
age is clean, replace the vacuum break. 

Note: Some carburoors have twp vacu- 
um break* io chock 





UN<AG€ 
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HOSE 
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f DODGE'S PAYLOAD 
' PHILOSOPHY: PICKUPS 
ALSO HAUL PEOPLE 



WE ARE DODGE. 

AND WE KNOW HOW 
TO MAKE A TRUCK 
COMFORTABLE, 

Al Dodge, there really is 
such a thing as seat ot 
the pants engineering. 

RAMPAGE EVERYTHING 
A TRUCK S SUPPOSED TO 
BE PLUS FUN TO DRIVE, 
Come test ride the only 
Americonbuiif Iront- 
wheei-drive pickup. 
Dodge Rampage. And 
its even more sporty 
number, the 2.2. 

With 1,0 75 lbs. oi 
payload. Bat In addition 
to hauling a proper load, 
this Rampage also flat 
out hauls. USO in 6.33 
seconds, unloaded. 

Fantastic acceleration 
and handling. And with 
dual bucket seats, a 
real pleasure to sit in. 



ipofrrl jnffnutrf Tjuru-mis- 
wan Jlcrnd'tipij^oiprn^nl on 

flampape I J. 



■VJl-Jj fuJj CTtfifow WKTT*. 

IWs* Rnmpcrg* tin lik* a tports 
ear. not a truck. 



PLUS THE TRUCK 
INDUSTRY'S ONLY 
STANDARD 5/50 
PROTECTION PLAN 
Five years or 50,000 
miles, whichever comes 
first. Covering engine, 
poweriram and outer 
body rust- through: 

SAVE HUNDREDS OF 
DOLLARS WITH 
PROSPECTOR OPTION 
DISCOUNTS. 

At Dodge , saving money 
is standard, too. Actual 
savings depend an model 
and package. And are 
based on the list prices ot 
package items if pur- 
chased separately. So 

Dodge Truck 

ter for details. 



MPG^mNY 40 

Rampag* 2J pi^KrJaiu. pj« «f . 
mpg fo compare. Yarn m pg rrwy 
T/gtywith *poQii. diminw, wcaffete 
AdfJaJ hwy. mpg&CA «(■. lax. 
Sw HGaiMl/HiwGei^ar 
^safir n*u&nbh r ’(.jjnHpd 
warantyt dtdwtffrk maj uppJ/. 



EST 




CMCtmtc 

fCan tjj h j^ J 1 front s tew- 20 } 

is on the carburets just to the left of 
the choke vacuum break. This is 
assuming that your truck is calibrated 
for operation ai high altitudes, and it 
might be it I remember thn geography 
of your area. 

If the carburetor has an FCS. turn ibo 
ignition key to the ok position {don't 
start the engine) and hold your finger 
on the FGS- You should feel ll oscillat- 
ing at a constant frequency If it 
doesn't, replace it with an FGS with 
pan Ho E3PZ-95S65- A You'll also 
need gasket E1FZ-95521-A. 

Pitch *de tent 

f r ve been told by a transmission shop 
iha: the five-speed gearbox in my J 980 
Accord will have to be overhauled, 
because the transmission slips out of 
FOURTH gear. That's a considerable 
amount of mofioy to spend on a car 
which has been driven only 35.000 
miles. What do you say? — Roger Hoff* 
liidn. Yutk, Pa. 

Before you go the Overhaul route, 
replace the shift detent spring for 
third and fourth gears, it (he spring, 
which costs a couple of bucks, i.s weak 
the transmission won’t stay in gear 



You may bo able to do this job yourself 
Raise and support tie car. You’ll find 
three plugs on the side of the u ansmjs- 
sion housing. Two are almost in line 
with each other one is to the right of 
the others. 

Remove the plug in the center. Don't 
lose the washer The THIRD and FOURTH 



gear-shift detent spring will drop out of 
the hole, ai-ong with the third and 
FOURTH gear detent ball Don't lose the 
ball, Now, get a new spring {Honda 
Code Mo 103289) from a Honda deal- 
er. Place the ball on top of the spring 
and shove the two into the hole Install 
the plug and washer, and tighten the 




It was a sorry sJrghi I saw the other day — that car with i ho back of 
lt« drive shaft lying on the road. The shaft broke loos# because the 
roar universal joint tod failed. But suppose the from universal Joim 
bad gone kaput instead? The frimt of the shaft could have dug inid the 
pavement and pole-vaulted the car out of control. 

Drive shafts dttnt usually drop off without warning. When they 

to fail, universal joints almost always make clicking or dunking sounds you can 
hear ai low speeds- Heed the warning — check Che joints.. If yav can move on? or Emh 
ends of the shaft back and forth by hand, replace them- If iw play is felt, just to make 
sure, raise the rear wheels, start the engine and place ihe car In gear so the shaft 
turns. If you bear noise, don't take a chance . Replace the joints. Universal joints of 
most drior model CW aien'l sealed. They have greasO fittings, SO lubricate them 
every time you change engine oil. Newer model cars have sealed universal joints that 
am lubed for 
life. 

For 

can that are 
jfroarabHi- 
dnve r do not 

worry. They 

do not have 
aoy drive- 
shafts or uni- 
versal Joints 






TASTEx 

, - ■ . A’ 1 ,A. I Gr^Ti Aii ! e r ^ rewa r £1 :S 



Grenadiers reward 
The choosy smokec 
everyday / 
Lean good ^ook&^V 
Rich 3 rn*ri 3 
Satiny mg ta-ste- y 

A p'end :' J hye / 

imported and 
domestic tobaccos, 
in h^hT G r d itr k 

; . diktat wrapper, 

flavor- sea led in r cnjr 
Fie*b Lot pack 






A8C GRENADIERS-THE TAST 
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It is remarkable how simple it is to 
recharge "Eveready" Rechargeable 
Salterres. And they can be recharged up io 
1000 times simply and safely Just put 
these "Eveready" Rechargeable Batteries 
in this compact Eveready" Charger, and 
plug it into any household outlet overnight 
for fresh, charged -up batteries whenever 
you need them And it only costs you 
pennies 

Recharging batteries was never simpler 1 
So get our "easy- to-charge" rechargeable 
oa tteries an d the con v erven t char g e r .all 
quality products from "Eveready —the 
number one name in batteries 



Simply Remarkable... 
Simply Rechargeable. 



plug to 14 io 17 fi -Sbs If fifth or 
reverse gears were popping replace 
the spring behind the plug (hat s above 
ihe third-fourth gear plug. If FIRST or 
second gear were slipping, you'd have 
a 30 at the spring behind the plug lying 
to the tight of the other two plugs. All 
springs carry the same Honda code 
number. 



Doing the huclde buck 

When my 1980 Aspen si x-cy Under 
engine is cold, and only when it s cold, 
the engine bucks as / let up on the gas 
pedal at about 35 mph It doesn't hap- 
pen at any other speed, and it doesn't 
happen when the engine is warm. 

The dealer blames the carburetor; a 
transmission repair shop blames the 
torque convener (the vehicle has an 
automatic transmission}. Can you tell 
me who to believe? — Phillip E. Dee- 
han, Tipp City Ohio 

l r d believe the transmission, special- 
ist. With the 1980 Chrysler Corp. six- 
cylinder engine having automatic 
transmission the primary reason for 
cold bucking, as it's called, on deceler- 
ation. acceleration or both is the torque 
converter lockup spring. The spring 
allows the torque convener to engage 
or disengage (or both) too soon. A new 
spring (part No 4202672) raises the 



lockup engage speed to about 40 tnph 
and the disengage speed to about 35 
mph 

We don't need Ripley 

My Pontiac J20O0 developed a shaky 
steering wheei soon after 1 got ihe car. 
i?Uf the Wheei shakes only when the 
engine is idling. On the roll, r here is no 
shake. My dealer says it r s the oddest 
thing he J s ever seen. Is there a solution 
or do L indeed have the only J200G 
with a steering wheel that shakes 
jd/e? — ■ Anthony Benone, Framingham, 
Mass, 

You don't mention the type of trans- 
mission, but I'll bei It's an automatic If 
so. your car is noi an oddity, There are 
others like it. They were put on ihe 
road with transaxlo mounts that wore 
too stiff. If your dealer installs a new 
mount [part No. 14CG7053). it will take 
care of this problem 

By tho way. the dealer didn't do his 
homework. There is a service bulletin 
[B2 T‘95J that describes the job* HI 



DO YOU HAVE A CAR PROBLEM? 

Jiisi as* Mon afwur fr S&Ti yrmjz iju^AtJtin 10 me 
C±r £bnh- Papula r MwharK-.^ 224 SVrtw 5 Si. 
Nut* ftirf. N Y. 1(KUS {ritirrt tMiftol ite fifh 

swerefl jneiwAriWV pntfiten™ eA» ie mrv a! general 
Lfiterwir s*rJr be rfnojtymf r,i tt*> catfLurirt 




• If your i B liler GM engine has 
AC Vl42XL5S?pariq)tugv (original equip- 
ment) gapped to .060 Inch, GM no 
Jonpr wants you to u*e them. You'll do 
bener with AC R44XLS plugs pr eguivB 1 
Iwrt gapped to .035 inch. 

■ Ford advises that an oil-amsurppuan 
condition in some 1983 2,6- and 2.3-lkat 
engines could be from valve steal seals 
installed Lrnpraperty. Yw Mflr should 
9m fellow the diagnostic procedure in 
the shop manual in make, sine no other 
condition is causing oil loss. Then, he 
should replacH ihe valve a&n seals with 
flow ones {part No. D4FZH&571-A). 

■ "Failure id use lbs proper antifreeze 
could cause radiator plugging, engino 
overheating and pneutun engine fail- 
ure." Chrysler warns tn tefarence t» its 
1963 fiwit^lwaldriim cars. But ll» 
Warning apples to all makes of cars Use 
the antifreeze recoDUHnded by tho car- 
maker. This is espodally important If th* 
engine has aluminum componumts. For 
example, Chrysler says that if you don't 
use ontiftmw with a rilcatG Inhibitor 
conforming t* the cermoke^i «pet£&ta~ 
tjons, MS-7170, you won't be covered by 
the wazreray (f something buppens- 
Cbedc the label carefully. An antlfr^o-ae/ 
water solution that is at leest S3 percent 
(hot no more than 70 percent) antifreeze 
must be used. 
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Repairing a wood surface 



We recently purchase d wood toffee 
table and matching end table with a 
veneered top. My Ite-ympold made 
chips in i he top by pounding on i; with 
his toys. I can't cover them up with 
scratch coven Is there a way to repair 
this and keep she wvodgrain look. or 
will it always look spotted?— Tammy 
Zeigier, Spencerville, Ohio 

The Dec, "82 Homeowners Clinic 
(^Repairing Scratched Tabletop." page 
1(5). mentioned the use of an iron to 



raise some dents, but it sounds as 
though you haw dents that have bro- 
ken through the wood veneer. If the 
colored furniture ’crayons" haven’t 
worked, you might want to try stick 
shellac in the appropriate color First, 
clean the area of oil and wax with a few 
drops of turpentine in a quarter lea- 
spoon of stain. Let It dry at least 12 
hours. The suck shellac is heated and 
allowed to dnp into the scratch or dent. 
Rub the softened end of the stick back 



and Forth across the area- Finish in a 
matching oil stain with a soft brush 

I think that cvnn a pro may have 
p rob Lems keeping the repair from look* 
Lfig spotted 1 suggest that you try the 
repair yourself. 

Practical H/oocf Finishing Methods, a 
Rockwell publication, is an excellent 
book that can help you with a repair or 
a complete refinishing job It's $5.95 
postpaid and Is available by writing 
Rockwell International. 4290 Raines 
Rd.. Memphis. Term 38118. Ask for 
booklet No 1 1-407. 



Toilet follow-up 

In the June '83 Homeowners* Clinic 
("Blocked Toilet." page 12). ! discussed 
several possibilities for obtaining a 
more thorough flush from your toilet 
George Sour mentioned the hole 
(about l A in. in diameter) in front of the 
trop„ which is called the jet. A clogged 
or parity blacked jot produces a lazy 
flush. Since the jet handies water with 
very high pressure. 3 called American 
Standard and asked if it could become 
clogged A spokesman said it would 
take extremely hard water a number of 
years lo clog the jet, but occasionally, 
in very hard water, the small holes 
around the rim may become clogged. 
You can clean out these holes periodi- 
cally with a fine wire or bent coal hang- 
er. If i he jet develops lime deposits 
scrape them away with a piece of dew- 
el or a paring knife. 

Tub door seal 

; need help in the repair of a folding 
glass shower door in my bathroom It's 
about 15 years old. and the maker is 
out of business. The rubber molding 
along the bottom of the door has dele 
norated, causing the door lg leak i 
can't find a replacement molding . — 
W,£ WistehufT. Saginaw. Mich 
Like you. I had no luck finding a 
replacement May he a reader knows of 
a Firm that extrudes special sealing 
strips and shapes. You don't say what 
type of door you have, but I installed a 
folding door on my tub/shower (see 
drawing). I think a door swoop as 
shown, would wurk for you This one 
available in hardware stores, sells For 




When ttit liiowvr doon art dosed Ihhieff- 
adhesive vinyl iWeepa-ah the door bottom 
and kcepi wOTer trm leaking onto floor. 



about £2.25 per V/z X 36-in. strip 
(you'll need two). W.J Dennis and Co. , 
Elgin. QL 6Gt20„ fnafceb the self-adhe- 
sive, extruded vinyl door-boicom 
weatherstrip After cleaning and dry- 
ing the door frame, apply the sweep. 

Gate opener update 

In the Jan 82 Homeowners' Clinic 
1” Automatic Gate Opener." page 32), a 
reader asked if IT were possible to con- 
vert a garage door opener into a gate 
opener Gus Fassom sent us a note 



which we ran in our Lenars column 
(page 6. Juno 82) saying he had done 
that very thing and would supply infer* 
mat ion on request. Mr. Fossgm. unfor- 
tunately,. was unable to handle the 
flood of requests. Our apologies to any 
disappointed readers, 

Patio sweating revisited 

Ifyou regonna "blow " one, blow it big 
James Benner, PM Mangum. Rod 
Goetielmann. James Files and Eric 
Jones were the first of many lo catch a 
gross blunder 1 made in explaining con- 
densation in ’’Sweaty Patio." {Home- 
owners' Oink:, page 28. Aug 83) 3 do 
know better! Please accept this: 
Because of the lack of a thermal 
break, heat is transferred to the inner 
roof, which, in turn, heals up the room 
(in addition io the normal heat gain 
through the glass). In the evening, 
when the temperature drops, the metal 
deck will cool. Then the coolness is 
transferred to the inner roof When the 
warm, humid air within the room hits 
if. moisture condenses and dnps off 
The same theory applies to metal 
mu I hons and joining strips. I Stand fast 
on the remaining advice regarding 
insulation Folks, thanks for your atten- 
tive reading and prompt replies. VM 



Qo you h#¥P j bomir-jiujnffrn anco nr j-epjrr protjj'nrn 7 
Sond ■: to Jiamoownor-E ' dime. Pnpui.tr 
224 W fed 5?ih Si . Now Wfc tf.Y. fOGIfl Inter* 
cntiAot It jmwmd i/irirvjrfajJiy, £iuf prYhljIrann* 
wiatr irrfvr rtd *r\tt Cw cf^iprr.rtswJ m rJta roVumn Fw 
marw ham*- .ropiur and iniinrwunfift hr?\p, per PM '% 
FJurhe Carr G uJtfc. S4 95 puslpaid Saitd your ontcii %} 
It? F^u.'ar Mechanics, B&x 101-4. Radio Criy Station, 
Now York, NY I0TOi 
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Save Gas, Save Engine with ‘POLY’ 



The following introduce! one of ihe 
mo&t fully tested and credeniialed gas- 
laving, friction -reducing engine treat- 
ment ever to reach the market! 

WHAT IS POLY? "Poly" is short for 
pclj-tclmnuorocthylcnc fTFE). It is the 
slipperin' substance known to man (19*1 
f» Illness Book of World Records, p. IfiS}. 
The Pelrolon Corporation, makers of 
Slick 50, has inverted a way Eo perman- 
ently bind this slippery chemical ID your 
engine with one treatment. All you do is 
add one quart of Stick 50 to your oi! dur- 
ing oil and filler change. By reducing 
engine friction* Slick 50 increases gas 
mileage and hora power and reduces 
engme operating temperature, thus caus- 
ing your oil and engine To last longer. Just 
as important, it reduces metal wear, 
defraying cosily overhauls, 

HOW DO ) KNOW THIS ISNT A 
FRAUD? Slick 50 has some very impres- 
sive credentials. The “Coiwumei* Digttt" 
magazine { M arc h / April, 1982. p. 35) 
states "Slick 50 does reduce engine heat 
and ordinary wear, and our informal tests 
indicate that it will improve gas mileage 
by about 2 or 3 mi l» per gallon. 11 
Researchers ai ihe Franklin fnstlluir 
Research Laboratory, after applying a 
powerful ultrasonic cleaning process to a 
Slick 50 treated engine, were surprised at 
ilk permanence They stated,* We actually 
expected the PeEroLor Stick-SOTFE Resin 
coaling Eo also be removed, but later 
found it was still there," 

The FA A (Federal Aviation Adminis- 
tration) has fully accepted Slick 50 Air- 
craft Piston Engine Treatment (F.A.R. 
833-49). An FAA lest simulating 1400 
hours of engine use (equivalent to about 
70.000 miles on a car) showed almost aero 
engine Wear! 

2500 miles after removmgSJtck 50 from 
the crankcase, lab tests at a Reading uvtf- 
vcTsitj engineering experiment station 
showed that the benefits of Slick 50 were 
still there. They reported a horsepower 
increase of 16 9% and 9.9% for light and 
heavy loading respectively. The senior 
engineering researcher be the University of 
Southern California in San Diego staled 
this, "Slick 50 does increase horsepower 
and decreases fuel consumption in tests 
done at Che umverstly.” The Space Shuttle 
Columbia uses the chemical "poly" in its 
gears and bearings because it is the only 
chemical lubricant which can withstand 
the heat and corrosive element of space 

Perhaps most dramatic of all is a tor- 




ture test overseen by the Automotive Ser- 
vices Council for Pennsylvania and shown 
on television station WTYF Three cars 
with between 7 5,000 and 129,000 miles on 
them were treated with Slick 50. Six 
months later the oil was drained from 
each vehicle, and the ea re were driven 
without the oil plug* foi about a half hour. 
I he water temperature never rose, and the 
engines sustained no apparent damage. 
There are many more rests, available If 
you are si ill skeptical, send 52.00 to del ray 
printing and postage costs, and wc will 
send you additional, more detailed test 
information, etc. 

HOW DO YOt TREAT AN 
ENGINE? Very simply. A few minum 
before oil and filter change, add engine 
flush (sent free with each order) to Clean 
out the engine. Let the engine idle for 1C 
minutes. Then drain Ehe oit, change Ehe 
filter, and add the proper amount of oil 
less one quart. Add one quart Slkk 50. 
drive for 3Q minutes, and leave it m the 
crankcase For 3.000 miles. As the engine 
operates, the oil carries the polytetra- 
fiuoroelhylenc between the pans where it 
ri burnished into the pores of the metal. 
Once impregnated, it is permanent, so you 
do it only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4-, 6-. and B-cylinder gasoline 
and diesel engine*. 

will rr work with most 

OILS? Yes. Slick 50 will work with bEI 
pci role um-based oils and all synthetic? 
that are compatible with pcirolcum-bascd 



oils. An exception i* graphite oils. How- 
ever. once an engine is treated, you can go 
back to a graphite type if desired. 

WHAT ARE THE BENEFITS OF 
SLICK 5(1? Your actual benefits- in per- 
centages may vary, depending on the kind 
of driving you do, vehicle condition, 
weather, and geographic area. By reduc- 
ing friction. Slick 50 docs all of the follow- 
ing: It increases ga* mileage- It increases 
horsepower small economy cars and 
large RV* really need this! U reduces 
operating temperatures. Thus increasing 
The lubrication and life of the oil and the 
engine. Last but nor least, the drastic 
reduction in engine wear defrays or elimi- 
nates costly overhauls which could save 
you up to 11.000. Slick 50 eliminates the 
■lubrication starvation" that all cars expe- 
rience when first started before the oil has 
a chance to circulate. Up to 90% of Ihe 
engine wear on a car Can be caused by (hit 
lubrication starvation. You receive all of 
these benefits for $33 95. less than the cose 
of two tanks of gas. 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended m an excellent 
grade of petroleum oil which meets or 
exceed & every manufacturer's engine war- 
ranty requirements. ]n addition. Slick 50 
is the only product of its kind to have both 
an API (American Petroleum Institute) 
and an SAF (Society of Automotive Engi- 
neers) raring imprinted on the package. It 
also has a SF-CC-CD service 
classification 

ARE DEALERSHIPS AVAILABLE? 

Yes. Hcre\ an opportunity to make hand* 
?Ome pro fils. Having such solid lesE 
results from major institution? makes 
Slick 50 easier to sell chan many other 
products. Free dealership information is 
sent upon request. 

Free engine Bush stnl with tech order. 
Free shipping with order* of 2 or more, 

For purchase or further information, 
call toll-free l-B00~S25-&624(in C olorado 
call 1-303-762- 1 3S5I or *end to SLICK 50, 
3148 S. York St.. Englewood. CO «0l 10. 
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No-spin washing machine 



iVfy faithful bur ancient Sears S00 
clothes washor. Model 1 1 D-6J0450S. 
will not go into its spin cycle any more 
ft goes through she cycles and pumps 
out the water, but the tub will not spin 
dry I'm wondering if them is a sole- 
noid so corurol the spin cycle Could 
you tell me how So get my washer to 
spin again 1 ?" Don Cress, Slater, towa 

There are about 14 things that could 
cause your problem I would try the 
simplest and easiest things first. You'll 
need a continuity tester. 

Unplug the washer before making 

any toEts. First, check the Sid switch. To 
got at it, iTiLM" the main lop by pushing 
in the tap locks with, a putty knife. 
There is one lock about 2 J /j in. from 
each side on the front or the washer 
Lift the lop as you depress the lock 

The lid switch is toward the rear on 
the underside of the top. Disconnect 
the two wires from the switch. Check it 
for continuity with the hd closed. If the 
Lester shows the switch is good and the 
lever that pushes the lid switch up and 
down works, reinstall ihe top. 

Remove the service panel held on 
the back of the washer by two screws. 
Check the control magnet assembly 




for «cm to JJd switch, rate tap fciy pushing 
J Octal with M putty knife f above]- Abo check 
control magnet asEmbiy Hop). 



{also called the wigwag) which is 
mounted on lop of the sector gear shaft 
or gear case. Remove the red and 
whito wires from die coil and check the 
coil for continuity If the coil is open, 
replace the entire assembly. 



At this point chock all wires careful' 
ly. with particular attention to the area 
where they feed through the lop of the 
control magnet assembly. Make certain 
that the rivets on the plungers which 
go into this assembly an? not broken. 
Check the drive bell to make sure li"s 
not slipping and that it's light on its pul- 
leys. 

To check the water-level switch and 
timer remove the escutcheon assem- 
bly or control panel which Is held ort 
the console cover by four screws, iwo 
on r?ach side. Remove these screws and 
pull the control panel toward you. The 
water- level switch is on the left with a 

pLis-Uc hose on Ll Up move the tan and 
violet wires from the switch Check 
These terminals, with your continuity 
tester. If The switch has no continuity 
(with tub empty k replace it. 

Check die Timer after pulling out and 
turning the timer knob to set ii on the 
£P[ft dhy cycle. Push the knob in Pull 
the gray win? off the timer terminal. 
Touch one lead from the Lester to this 
Terminal and the other to any white- 
wire terminal on the timer You should 
gel a continuity reading. If There La 
none replace the timer 

Replacement parts are available at 
any Sears parts and repair center. 



Abnormal on 'normal' 

l have a S -year-old Sears Kenmore 
automatic under-cOunter dishwasher. 
Model 537, 779500 ll works fine on all 
cycles except normal. When l select 
FORMAL and press the start huff™, 

the timer clicks down tho motor gives 
a sickening "ka- thunk" and doesn’t 
start. Wo amount of waiting does any 
good. 

'the NORMAL cycle is between POTS & 
fans and light, so the timer must pass 
through normal when it's set for rots 
& pans, which works perfectly- Must 
we never use normal again? Is there a 
way that 1 can check the timer? — Ed 
Spiliett Syracuse, N. Y 

It sounds as if the selector switch is 
causing your problem Apparently, the 
four-button selector switch has warn 
out or burned the contacts for nop 
mai. — which is the cycle you use most 
frequently, right? This means That The 
rapid-advance motor stops in a wrong 



position, and that causes the strange 
sound you hear every time you try to 
use the woflmal cycle. 

The part number for the four -button 
selector switch lor your dishwasher is 
SO? 13-8, and it costs about $8.50 plus 
tax at any Sears repair pan center 
To replace the switch, disconnect the 
power io the dishwasher Remove the 
knob on the control panel which locks 
the door by pulling it straight out. Open 
the door and remove the screw which 
attaches the control panel id the door 
Next, remove the screw which holds 
The four-button selector switch to the 
switch mounting bracket, 

Remove the wires from the? old 
switch, one at a time, and put them on 
ihe same numbered terminals of the 
new one. Put the control panel back on 
the door and reinstall the door locking 
knob. Reconnect the power to the dish- 
washer and your ,l ka- thunk" should be 
gone 



SERVICE TIP 

Many forced-draft condenser-type refrigera- 
tors with the condenser on the bottom end a 
fan for air circulation are designed to use The 
floor surface under the refrigerator 1 0 direct 
lhv airflow. Soiling one of these on appli- 
ance rollers or otherwise raising it above the 
floor roduc&s. the volume of air being pulled 
through Ihe condenser ond compressor 
areas This will reduce efficiency, increase 
running time and raise operating costs. 

One way to correct this Is to install a ply- 
wood baffle? GUt to fit the bottom of the 
refrigerator. This means that the ah gap 
under The ippbanra is ihe same as it would 
be if ihe unit wore standing directly on the 
floor. Rut the bailie on lop of the lotlors and 
the refrigerator on top of the baffle — or do 
without the rollers M 



1/ yuv Ih IV® j jargbiwp lATf-ft any Mf^hanem^ ft/ur 
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PRICE SLASHED 

Suggostod Retail Price $115, March 1 983 Doatar Cast $75, Now Cut to $39, 

Prepare yourself for the most aggressive attack and the most challenging game of your fife. 
This chess computer has 7 levels of difficulty. Plus you'll save $76. 



It'S you against the computer. Cheaa 
comes alive with this awesome space 
age computer opponent. 

You'll he challenged by 7 levels of dif- 
ficulty and a program that can actually 
analyze over 3,024,000 board positions. 
So. you had better come out fighting. 

The only thing you won't have to fig hi 
about with this computer is the price. 
We've already chopped Fidelity's Si IS 
price down to just an incredible S39- 

hlHi-Eh 1983 Duttf Wtt Liti 
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SIMPLE TO USE 

Notice that I said. "Simple to use/ 1 not 
simple to beat. Using this computer is 
incredibly easy. You don't even have to 
tell the computer which piece to move. 

Just tell the computer which square 
you want to move from and to. The conv 
puter knows the exact location of every 
piece on the board, so it automatically 
knows what piece you are moving. 

When the computer wants To move., it 
shows you the square it wants to move 
from and the square it wants to move to, 
on its 'From/To' LED display. 

It £ Simple. M s easy. And, best of all, it 
lets you concentrate on your game, not 
on how to use ihe computer. 

OUTSMART THE COMPUTER 

Even at level one you may need heFp 
beating this super smart computer. 

There's help Just touch a button, and 
the computer will join your team. He will 
pick you t best possible move. A second 
button touch will send him back to his 
own side to pick his beat response. 

You can cheat- Lets say yqu make s 
really dumb move. After you see what 



the computer does (horrors, he's taken 
your man), all is not lost, 

ff YOU r re the type of person who says, 
"if I only had my Queen back, I could 
beat this thing," no problem. You can 
add back in any piece, anywhere. 

And, that's not all. Not only can you 
add back in any piece you ve lost, you 
can take any of the computer's away. S6 P 
you can get rid of a pesky bishop, Knight 
or even a Queen, 

Rut there ere limits. This computer 
won't let you make an illegal move. And. 
it won't make any illegal moves itself. 

There's more. The computer has e 
broad vocabulary oF chess master book 
openings such as; Sicilian, Ruy Lopes, 
or Queen's Gambit Declined, Plus, you 
can set up any classic chess game in 
mid-play and sea how you would do. 

It does everything a real chess master 
would do. It castles, if has pawn promo- 
tion and en passant. So, best of luck. 

I can't beat this computer at level 3 
which ft calls its 'advanced level And. I 
don't even want to ralk about my games 
at Its level 7 'tournament level'. 

WOW, ITS REAL CHESS 
But when all is said and done, playing 
chess is what if s all about And this 
game IS very smart very tough, but in- 
credibly easy to usa. 

It is full sized, measuring 1 2I-V wide, 
8“ deep end 1 " high. It comes complete 
with regulation Stauton design magne- 
tized chess pieces. And. h simply plugs 
into any standard wall plug. 

If e made in the United States (isn't 
that a change) by Fidelity Electronics. 
They are the largest and best known of 
the chess computer manufacturers. And, 
ifs backed by their limited warranty. 

SO WHY IS IT SO CHEAP? 



Fidelity is in the forefront of new chess 
technology. Their new line has a new 
cosmetic look and anew way of of enter- 
ing 'your 1 moves into The computer cal- 
led sensory (the computer moves are 
still the same, they're shown on a dis- 
play Or with lights). 

The new system doesn't make the 
computer any smarter, but since this 
computer doesn't look like the rest of 
their line, they sold all 1 6.000 of these 
smart but nonmatching computers to 
DAK for cash. So, you'll save a bundle. 

TRY TOUGH COMPUTER CHESS 
RISK FREE 

If you like a challenge and your ego is 
strong enough to withstand losing to a 
computer, why not play just one game. 

Ef you aren't 1 00% satisfied, you can 
return this computer within 30 days in 
its original box for a courteous refund. 
To order your Fidelity Chess Challenger 
7 Computer Chess, risk free with your 
credit card, cell toll free or send your 
check not for the suggested retail price 
of $1 1 5. Don't even send the dealer cost 
shown on the current March T 9B3 price 
Her of $75. Send |ust S39 plus $3.50 for 
postage and handling to DAK- Order No, 
36B2 CA res add 6% tax. 

Whether you Ye a novice or a master, 
one of the 7 levels will keep you humble. 
Plus it's a fabulous $1 1 5 value gift for 
someone really important, like yourself. 



K 
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TOLL-FREE 1-800423-2636 

1* DUiy, *tt*f hoyrt, on (f in CA 

CALL TOLL-FREE. . .1-800-228-1234 

10645 VjqQWM St.. N. Hollywood CA D160E 
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Storm door coverup keeps out cold 



The Patio DoorMiser sliding gtass pan- 
els mount 10 an existing patio door for 
additional cold- weather protection. 

The DoorMiser is installed over each 



panel of visually an/ stse patio door 

opening It creates an insulating dead- 
air space between the interior and 
Bxterior glass surfaces that effectively 
reduces cold-atr infiltra- 
tion ice and condense 
Lion buildup and heat 
Eoss. 3n addition. since 
the DoorMlser doesn't 
interfere with the door 
operation, it can remain 
installed, year-round. 
The DoorMLsef is 
available at Lumber- 
yards and building ma- 
terial suppliers in five 
sizes, f ram 5 to 13 ft 
The door frame comes 
in a while or bronze fin- 
ish. Prices range from 
SI 51 to $393.50 For 
more information con- 
tact Noranda Building 
Products Co, ?i 30 
Krick Rd , Cleveland. 
Ohio 44 146 





Ceramic tile stove 

Ceramic Radiant Heat introduces four 
new ceramic tile stoves that bum wood 
and coal. The stoves feature cast-iron 
Ore chambers surrounded by IVfe-in.- 
thick ceramic tile Air space between 
the stove and tiles allows warm atr to 
rise for natural warm air Circulation- 
Prices range from 3650 to 3 £.600= con- 
tact Ceramic Radiant Heat. 603 -H 
Pleasant Dr. Lochmere. N H. 03253. 



Talking timer 




This innovative 
clock not 
only displays 
the time, 
but tolls It 
in a clear 
voice. Fea- 
tures include a 
programmable an- 
nouncement which tells the time every 
hour. xModel ETC ($39.95) is at depart- 
ment stores Contact Spartus. Box 
I 200. Skokie. III. 60076. 



Versatile typewriter 



Deep-cutting saw 





Smith-Coro- 
na's Memory 
Correct III 
electronic 
typewrit- 
er can be 
u pgradod 
to a comput- 
er printer when, and if. you purchase a 
computer The typewriter is 5499. 
Upgrading costs abtut $75. Write in 
Theresa Conetta, Smith- Conpna. 65 Lo 
cusi Ave., New Canaan. Conn. 06640. 



Garret; Wade's 
new coping 
saw has 
greater 
depih-of-exii 
and blade ten- 
sioning capabilities. 

Feature* include a 
1 0-in -deep, cast-aluminum frame with 
removable blade holders it costs 
$17.50, plus postage, from Garrett 
Wade Co. Enc.. 1 61 Avenue of the 
Americas, New York NY. 1GG13. 



Do-it-yourself flooring 




Congoieum's do-it-yourself Accent vi- 
nyl flooring line offers four new 
designs. "Hearthsid&." shown, has tho 
natural took of 2X2-sn_ earthen die. Ifs 
$7.95 per sq. yard from Congoleum 
Corp., Dept A Resilient Flooring Div.. 
195 Belgrove Dr.. Kearny, N.J. 07033. 



Big wheels 




Black & Decker's new bench grinder 
(Model 6816! accommodates either 6- 
in.-dia. or 7-in.-dia. wheoEs It uses a Vt- 
hp motor with a no-load speed rating 
of 3 450 rpm The price Is $153 Write 
to John Butler. Black & Decker, 626 
Hanover Pike Hampstead. Md 31074 



Custom-look roofing 




Johns-Manvilles Designer 135 shingles 
incorporate a rugged texture with ran- 
dom-tab partem installation and look 
like wood shakes or slate. The 1 3 * 40- 
ire shingles cost $50 per 100 sq ft 
Contact Manvbllc Service Center. 1601 
33rd Si.. Denver. Goto, 80316 1M 
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Wrist EKG 




A tow you can exercise, rest swim or go out to dinner wearing the latest in computer puise 
takers on your wrist. Pius, it's a talented sports watch and a format dress watch too, 

fly am* K*p[*n my heart and neither dangerous eace- has a stopwatch, a lap timer, and dual 



It's a fact You can tell a lot about your- 
self from your heart rote- You can eval- 
uate the condition you are in, how much 
stress you are under, end how hard you 
should be exercising. 

i tun* about it how Test does your 
heart beat when you climb a flight of 
stairs? And how long does it take for your 
heart rate to return to normal? 

Well, if you're at all like me. you may 
be a little out of shape. While l J m only 
3b, several friends my own age have 
recently had heart attacks. And frankly. 
I'm getting just a bit worried. 

You see, I am getting past the point 
where I can simply say, 'Til gel back into 
shape next yean" 

So, whether you're a long distance 
runner (this is the ultimate jogging corn- 
pen ion), or just a few pounds overweight 
like t am. your heart rate will give you a 
definitive picture of your heart and body. 

Now you can take your heart rate any- 
time. anywhere with the newest in so- 
phisticated electronic pulse takers. 

And bast of all. this heart computer is 
contained in a beautiful 24 hour alarm, 
34 hour chronograph. LCD watch, that 
you will be as proud to wear with a coat 
and lie as you are whan you're running. 
YOUR HEART S TARGET ZONE 
Youf he&rt just like any other muscle 
in your body requires exercise. Unfor- 
tunately, unlike your arms, you can't see 
your heart's condition just by looking. 

The type of exercise called aerobic 
exercise is specifically designed to exer- 
cise your heart. The purpose of aerobics 
is to reach your heart's target zone 
So what is your target zone? Your 
target exercise zone is between SO end 
@0% of your maximum heart rate. And 
here's an easy way to figure it out. 
Simply Subtract your age from 220 
beats per minute. So. for me at 36, my 
maximum heart rate is (220-36) or 184. 

So when | exercise I should get my 
heart rate up to at least ( l B4 X 60%) or 
1 to beats per minute, and no higher than 
1 1 84 X 80%) or 147 beats per minute. 

With the Wrist EKG to help me, I can 
be sure that my workouts are valuable for 



pades nor total wastes of time. Of course, 
before beginning any exercise program 
you should consult your own doctor. 
BUT FSN T EVERYONE DIFFERENT? 

Hera' a the really exciting part. The 
worse shape you're in, me faster you 'll 
roach the target zone and the less work 
you'll have to do to stay in the zone. 

You see, as you get In shape, your 
heart doesn't have to beat as hard to do 
the same amount of exercise. Just as 
when you work out with weights, your 
arms become stronger, your heart be- 
comes stronger with aerobic exercise. 

So the Wrist EKG is safe for the begin- 
ner or the athlete- And. you'll really see 
your improve merit es you exercise. 

But you don't harva to exercise. Just 
wearing the Wrist EKG and using it at 
the office when you're under stress, after 
you' ve walked up seme stairs or around 
the block will make and keep you aware 
of your body's physical condition. 

And look at this. Si I down at your 
desk and take your pulse. Then drunk a 
couple of cups of coffee and take your 
pulse again. You’ll see just what your 
morning 'pickup actually picks up. and if 
God forbid you smoke, take your pulse 
before and after a cigarette. Wow! 

JUST LIKE A HOSPITAL EKG 
With Tn nova lives new Pul some ter 
watch, you II have supreme accuracy. Ifs 
like a direct electronic line to your heart. 

You see, unlike other pulsemeters That 
use a light shining through your finger, 
this instrument works just like a hospital 
EKG. It measures the electrical impulses 
that cause your heart to beat 

The back ofthe watchisone receptor, 
and the metal touch sensor on the front 
of the watch acts as the other EKG sen- 
sor. Just touch the sensor, and you'll see 
your pulse on the large LCD Display. 

IS IT A DRESS Oft SPORTS WATCH? 

innovative time thinks that everyone 
interested in their pulse must be a pro- 
fessional athlete. So. they've built this 
watch with all the athletic extras. 

It's not only waterproof, if* guaran- 
teed down to 60 feet (although you cant 
actually take your puise underwater). It 



finish mode. Its band is made of very 
tough polymers So, it's a sports watch. 
But wait I don't like black watches 
fur dress. So. I've gotten Innovative to 
odd o deluxe matching stainless bracelet 
to the watch, its rendered m stainless 
and black and is a perfect high fashion 
choice So, it's a dress watch. 

Plus, there's a 24 hour alarm and an 
hourly chirp. The stainless band is great 
for sports or dress. So, you'll get th# 
watch with the black band on it and the 
high fashion band packed with it, com- 
pliments Of Innovative Time’s superb 
engineering and DAK s good taste. 

The Wrist EKG is backed by Innova- 
tive Time's 1 year limited warranty and 
comes with a 1 year battery in place. 

TRY THE WRIST EKG 
RISK FREE 

Now you can look at your heart as 
easily as the time. You'll Sea how you 
react to stress, foods and exercise. Don't 
let DAK's low price confuse you. Take 
this pulse watch to your own doctor and 
have him compare it with his EKG 
Why not take a copy of this ad loo. 
Chances are that he II also want one. 
Try the Wrist EKG risk free. Try exer- 
cising and then check your cardiac re- 
covery rate. If yqu don't like what you 
see. you'd better keep the watch. But if 
you just don't like the pulse watch, sim- 
ply return it with in 30 days in its original 
box for a refund. 

To order your Wrist EKG, Pulse Spoils/ 
Fashion Watch, complete with two bands 
risk free with your credit card, call toll 
free or send your check for just 649.50 

Order No. 963S^GA res add 6% tax 
On the track, in the gym or at the 
office, you'll have a direct connection to 
the condition of your heart. 

DAK 

iMHCTffcES INCORPORATED 
TOLL-FREE 1-800-423-2636 

II bmv, «ft*r Noun, on v?««k.n{], or In CA 

CALL TOLL FREE . . . 1-800-223-1234 

10MS Vartotttn St . N. Hollywood CA 31605 
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Jumper system 

A safer way to jump 3 dead bat- I 
tery than with traditional 
jumper cables is wit h Safe-T^ 

Plug — a permanently installed, 1 
two-piece system for jump ^rj 
Starting. 

One piece, called the whip, 
consists of two cables and a ^ 
plug. El's permanent Ey attached 

to the battery The second 

piece of the system can he uftilpji 
either a second whip or a plug section 
with two conventional jumper 
cable clamps attached. To use the sys- 
tem. you hook up the second piece to a 
live battery and plug the two whip sec- 
tions together The plugs fit only one 
way, so that you get a proper eonnee- 
[ion with no spark. An accessory drop 



light that plugs into the whip is also 
available 

The lumper system is sold at auto- 
parts Stores for $29.95 and is made by 
5afe-T-PEug Jnc,, Mokena r III. 6044B 

-MI 




Flex light 



Light wtth a flexible neck trwtaies you to 
look Into those dark nooks and crannies. 



Among the special tools for tight 
engine compartments is a $30 flash- 
light with a flexible head and a magnet- 
ic attachment. I found a new model that 
is only 58-95 and works almost as well 
l l has no magnet or other attachments, 
but the Rex head is available Separately 
In case its bulb bums out. Its maker, 
Lisle Corp.. Ctarinda. Iowa, 51632. sells 
it through auto pans stores 

—Pan/ W&issier 



Fiberglass polish 




□uragiois U a polish that i jpeOaiiy f anno- 
tated for uk cn Nbergiau auto bodies. 



If you own a Corvette or other fiber- 
glass-bodied vehicle, Duragloss polish 
is for you. It forms a durable elastic 
bond with fiberglass and gives it a 
deep, "wet-look" 1 sheen Special addi- 
tives remove oxidised paint, road tar 
and tree sap. and protect against the 
sun's ultra violet rays The polish is not 
affected by repeated washing, can be 
applied In sun or shade and wll! not 
leave an otly film that shows fingerprint 
marks. Duragloss costs $8.2ri for an 3- 
GZ. bottle from Vette Products. Box 
340. Staton Island N Y 10312.— MI 



Heel easy 

Keeping extension and droplight cords 
in line is a problem in my garage. EZ 
CorxJ Con trod lot me roll up those long 
wires and bang them neatly nn the 
garage wall, Three sizes hold 25 100. 
or 150 feet of cord clothesline, kite 
stnng, mike cords or Christmas lights. 
Suggested price for the 100-fL reel is 
$2.25 at most auto and hardware 
Stores. 

The manufacturer is Colton Creators 
Inc. , 2095 New Highway. Farmingdale. 
NY 11735. — Ml 




EZ Cord Control It an inexpensive cure for 
tangled and knotted cord* of *IJ kbndL 




Easy bleeder 



inexpensive syringe bleeds numer cylinder! 
faster and easier than the Mgh-priced kto- 



InsEaliing a master cylinder with air in it 
can result in a tedious and often unsuc- 
cessful job of trying to bleed air at the 
wheel*. There are many kits for bleed- 
ing a master cylinder., put this simple 
syringe tool makes the job easy You 
just hold its tube against an outlet fit- 
ting and draw out brake fluid, along 
with any entrapped air. Invert the 
syringe and the air bubbles rise to the 
Lop. Expel the air by pushing up the 
plunger, then hold the tube against the 
outlet and reinject the fluid, RepeoUhe 
ope radon or the other o utlet and the 
master cylinder is bled 
The tool is under Sfi at auto parts 
stores It s by Eis Div.. Parker Hannifin 
Corp.. 129 Worthington Ridge. Box 
1315, Berlin. Conn 06037. 

— Paul Weisster 
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INTRODUCING 
A NEW WAY 
TO MAKE 
SPORTS COUPES 
PERFORM. 





ty \ 



BF GOODRICH 



BF GOODRICH 
INTRODUCES AN EXCITING, 
SPEED-RATED TIRE FOR 
HIGH-PERFORMANCE SPORTS COUPES: 

THE NEW RADIAL T/A 60H. 



The? npwfiadNa/ 7VA' 8011 and new 
Radial T/A ?0H— were designed 
specifically lor oulslanding cur 
per lor if i r j; jee Professional test dj-j vers 
reroriily tostud thv Radial T/A 60H or; 
unmodified foreign ami domestic 
spoils coupes The result impressive 
pcrSotruanco Tkc lost vehicles 
generated as jm uch as Q 812 g 's do: mg 
lateral arcvhmticn under dry iwd 
candihons and an much an fir /fi# g s in 
the wet. dO fo 0 mph dry stopping 
disirince was as low as 158 0 /eoi Mas? 
Ifr^poffonJ/^ rii rfUVOrtttiS and road coarse 
evaluations, the fire provided the cars 
wifh a high level of predictability azai 
confm. / at rhe finur of adhesion 





The nc*w speed rated Radial T /A 80H 
and Radjai T'A 70H an? engin&&n?d 
with advanced 1 materials an d 
Fechnoiogy 

A Special iroad mb bar compounds 
promote outstanding CiWfJa-n 
B High YQtd-to-rubhet rang reduces 
hydroplaning for optima] wet 
inaction 

C Cumputer-opnrmzed /read design 
offers excdfenf handling 
D. High modulus bead fillers help 
aenc.Tife guicJt storing response 




bfgoobvch T/A H ^s CH 






77 i r_- r l« 'W ??/ ’f n i.! h inrl i R> i ■ hn i T -‘‘.A 1 ■' '7 f 
nihl Rtbitnl T. A 'HI i . iiijjj^iio 
■ ?r j ? I jj r 1 1 3 lrc ij 3 n I h 11 s 3 r ri t h ■/ ! *■ 1 j !< /J 1 r :■ j 
■: /him ii ’Ti r f i^Iil'v 1J1 ■r rv- -i / Jr • uri {}:• ■ >rv- s i Ji / 
j i "i 1 h j.' i 1 . ^ / L 1 r] 1 ; 1 7 A 1 1 ] r ■■ h ■! 1 Lv / 1 rfi J k 'i. N ■ r 
:>f j ■ Jj r 1 1 } ■ 3 r 1 1 i t ! . < ’ ih w -i j ■■ . U r n ^ 1 
mJiisuj ’fiiesi? frr+ ^ an? i-Jesn ri *■ rnak*' 
.^mrfs pnrf^rm 



WE MAKE CARS PERFORM 





THE NEW RADIAL T/A60H AND 
RADIAL T/A 70H ARE DESIGNED TO 
MAKE THESE CARS PERFORM: 



RENAULT 

fVD30 

FtlEGQTURBQ 



SUBARU 



TOYOTA CElICA 

CELICA G7 

CEUCAGTS 

COROLLA 

CRESSIDA 

SUPRA 

TERCEL 



VOLKSWAGEN SETTA 
RABBIT 
RABBIT GT 
SC1RDCCQ 



VOLVO DL 



BF GOODRICH T/A 



HIGH TECH 
RADIALS 



DATSUN MAXIMA 

20 QSX 

2B0Z 

2BBZX 

2 RTTZX TURBO 



MASgKATi Brnmo 



MAZDA QIC 

RX7 
6 26 



MERCURY CAPRI 

UV7 

LYNX 



MITSUBISHI CQRD1A 
STAEION 



NISSAN PULSAR 
5ENTRA 
STANZA 



PLYMOUTH TURISMO 



PONTIAC H REBIRD 
TRANS- AM 

nmxn: 



RADIAL T/A SOH 



RADIAL T/A 70H 



im BYGauincA 



A ISA -ROMEO GT 

SPIDER 



ASTON MARTIN 



AUDI COUPE 

aoqb 

soot? 

sm TURBO 



BMWm'i 

53fe 

32a 

tim 



CHEVROLET GAMA WO 

m 

CITATION 

CORVETTE 



CHRYSLER E CLASS 
L f BARON 



DODGE CHARGER 
400 
SW 



FERRARI 306 



RAT SPIDER 
XI/B 



FORD ESCORT 
EXP 

MUSTANG 

THUNDFJiBlRL' 



ISUZV IMPULSE 



TERE SEE 


PF GOODRICH 
RECOMMENDED 
RIM WIDTH 
RANGE 


205/60KR13 


hi- ao 


I95-&QHRU 


5.0- 7.5 


21S/6QHR14 


5 5- 8 5 


23i,&tiHR|4 


6 0- 9.0 


2D5 BOHR L 5 


hi- 8.0 


23b6GHRL5 


G.0- 9.0 


255.-60HRL5 


6 5- LOO 



[imAmJ DIMENSIONS- ZBpsu 



OVE RALL 

DIAMETER 

lurches!) 



TREAD 

WIDTH 

lirrchef) 



MAXIMUM 

SECTION WIDTH ON REV Ml LOAD tlbi 

MEASURING REM WIDTH ■- AND INFLATION 

lurches! I inches! 45 MPH * !tGpsi!! 

8.13 on 6.0 rtro 9 03 Ilffl 

_y._80one.0 rm JL2-.it 

ELSOtfn Fi 0 rttn 853 1165 



9,45 an 7.0 830 |50D 



fl.19 on & 0 nm E43 1355 

9.4b del’ 7.0 "ran ffitt L63D 



ID 05 on 7.Q rim I 772 1090 



ENFT-AJ'hJJ DIMENSIONS > ,J 33pru 



TTBESKE 


BF GOODRICH 
RECOMMENDED 
REM WIDTH 
RANGE 


OVERALL 
DIAMETER 
l inches! 


TREAD 
WIDTH 
l inches !« 


SECTION WIDTH ON 
MEASURING RIM WIDTH 
(inches) (inches) | 


REV Ml 

Mi 

43 MPH 


MAXIMUM 
LOAD Oh) 
AND INFLATION 
•'36 psil 


L75-70HRU 




22 83 


5.06 


6 82 an j( 1 run 


889 


1025 


m VDHftn 


5.0-7.D 


23,54 


5 47 


7 3 1 on 5 0 rim 


877 


1 MO 


'05 70HR14 


5.0-7 0 


24.57 


547 


7.3] on 5.0 rim 


847 


12111 


L95 7DHFU1 


50-7D 


25 W 


5,70 


7.74 on S.b ism 


833 


1340 


205V0HRM 


5-5-7 5 


25.67 


6 0S 


E 1 D on 5 h rim 


014 


(49a 


226 / mm S 


6Q-&& 


2740 


5 43 


0. &S on [i H nm 


763 


1730 
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CAMSHAFT 



1 $ your engine plagued by the annoys 
in g tick of a noisy valve lifterf Does 
It lack the power it once had. or does i t 
idJe unevenly? It may be suffering from 
a valve train malfunction. 

Perhaps the most annoying of all 
common pOwerplant problems is the 
noise that is produced by excessive 
clearance in the valve tram Of a pushrod 
engine. 

This noise is distirigutahfid from oth- 
er taps and ticks that can trouble an 
engine by its regular, measured beat r 
which increases in frequency as engine 
rpm increase. If the condition is al- 
lowed to continue, expensive valve train 
parts win eventually be damaged. 

I n most modem push rod engines, 
hydraulic lifters are responsible for tak- 
ing up the slack in the valve train. 
When the tam rotates to the core lash 
position and the valve closes, pressur- 
ised engine oil is supposed to (III a cav- 
ity In the lifter, taking up any extra 
clearance and providing a cushion with- 
in the lifter Thai will dampen the 
mechanical forces a ding on the rest of 
the valve train. If the lifter is not able to 
retain this oil. or if there is more clear- 
ance in the valve train than there is sup- 
posed to bo, noise will result. 

If the ticking noise occurs only when 
the engine is first started and disap- 
pears sftor several minutes of running, 
it should be considered normal. This 
happens because valve spring pressure 
forces the oil out of lifters that were on 
the top of the cam lobes when the 
engine was shut off. When the oil is 
cold, the Jitters may take a few minutes 
to refill. 

if the lifters arc Intermittently noisy 
st idle or low speeds, there may be din 
in the lifter valving system, or some of 



Typical vaJve train In a pmftrod engine 
corobu of the crankshaft and camshaft 
timing gem and Che timing chain that 
connects them, the camshaft, lifter, 
push rod, rpeker arm. valve ai'fcd valve 
spring. HytfrauPk. lifter takes up play. 



CAW 
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When * hytf raulit lifter I# down prtuurizcd engine oil enters i he plunger cavity vIj 

tiny ho*fc TNi puttm tfw two parti of lh* lifter body apart, Incntslng the effective height 
of the lifter end *Hmtrwflng any play that may be preMtn In Che vdke tr*ia As the cam 
raises Che lifter |rlgfrt | H Che check vafve closes^ trapping the Oil at i reuft. When the Wter 
failb oil Is avowed Co -escape so that the valve can cJqm compi«eiy. 



the lifter's internal parts may he worn. 
The only certain cure is to replace the 
lifters. You can sometimes locate the 
lifter that is malting noise by applying 
considerable pressure to the pushrod 
end of the rocker arms, one a* a time, 
while the engine is idling with the valve 
coverts) off. U 50 a piece of wood or 0 
hammer handle to push on the pushrod 
ends of the rockers. Bach Lifter should 
collapse and begin to make noise. If One 
of them doesn't. It is probably already 
collapsed and making noise. 

If your engine is equipped with 
stamped rockers that are retained on a 
stud by a ball and nut, they'll squire oil 
eU over the engine compartment if you 
start the engine with the valve covers 
off. Oil shields that prevent this are sold 
at parts stores- 

Of course, on intermittent lifter noise 
cannot be detected unless it is present 
while you're looking for it. Most profes- 
sional mechanics advise their custom- 
ers to replace all the lifters if the noise 
is frequent enough and loud enough for 
a repair to be necessary If one lifter is 
worn or dirty enough co make noise, the 



others are probably the same. 

If your lifters are continually noisy 
while the engine is at low speed or 
Idling, but become quiet at high 
speeds, they probably are worn and 
should be replaced The wear causes 
excessive clearance tn the working 
parts of the lifter. However, the same 
condition can result from low oil pres- 
sure or an engine oil that is too light in 
viscosity. Measure engine oil pressure 
at Idle before you spring for a new set 
of tifters- 

If your engine is not equipped with 
an oh pressure gauge, you can connect 
one to the engine oil gallery to got a 
reading . In mo sc cases, you can remove 
the sending unit for the oil pressure 
light and insert the gauge s hose fitting 
in its place. Specifications for oil pres- 
sure can usually be found, in a shop 
manual. The manual should also be 
able to pinpoint the Location of your 
engine's oil pressure sending unit. 

If your engine is quiet at idle and low 
speeds, but develops a ticking noise at 
higher speeds, the lifters may be draw- 
ing air along with ‘.heir oil supply. A 



low engine oil level cm cause air bub- 
bias in the oil. as can a leak in the suc- 
tion aide of the oil pump or oil foaming 
due to overfilling the crankcase. 

[f your Lifters ore noisy both at idle 
and at high speed, they are probably 
badly worn or clogged with sludge and 
varnish. On the other hand, this kind of 
lifter noise can result from wear or 
damage in other parts of the valve 
trein. If the com lobs or lifter fee e is 
worn, if a rocker arm or valve stem is 
badly worn, or if a pu&hrod is bfint, con- 
stant valve train noise will resuft- 
Engine oil pressure that is excessively 
low, both at idle and higher speed, can 
also produce a constant valve train 
noise. 

Valve train inspection 

Fust, check engine oil pressure- 
Thertfs no point in doing extensive 
valve train repair if the parts aren't 
being lubjkaltttL 

If the noise is rather loud, you prob- 
ably can determine which cylinder and 
vaive it's coming from while 1 tie engine 
is shut off. Jusi remove the valve covers 
end rotate the engine, stopping approx- 
imately 30* after each valve returns to 
its seat- With the engine in thac posi- 
tion, check for clearance by wiggling 
the rocker back and forth. There should 
he virtually no clearance. If you ore able 
lo move the rocker back and forth from 
pushrod to valve stem, something is 
wrong. 

Once you've located the offending 
members, begin disassembling valve 
train pieces and look for excessive 
wear. To remove stud-type rockers, 
turn the engine until the rocker has 
released the valve and spring, then 
remove the nut from the stud and lift 
the rocker off. On most modem 
engines, the nut locks against the stud, 
and only has to be torqued down to 
specs for reassembly. 

Some engines mount all of the rock' 
era on a single shaft that is secured 10 
the cylinder head by support stands 
and bolts. On most engines, the entire 
rocker stand can be unbolted without 
causing any difficulties. However, on 
some engines the rocker stand bolts 
also serve as head bolts. In those cases, 
check the shop manual for specific dis- 
assembly recommendations. (You con 
toll if the rocker stand bolts are dou- 
bling as head bolts by their size. If 
they're as big as the head bolts, they 
probably serve a dual purpose.) 

Inspect the rocker arm. Is it smooth 
and free from galling at the points 
where it contacts the pushrod, valve 
and ball? Or. if it is a shaft-mounted 
rocker, does it rotate freely and with Sic- 
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&AUJCTUD MOUNTED BOCK?* 



iH'ATT Mr>'.J?jrFn BfKKfff 





Stamped rocker arms |kft] pivot on ball itutia and are held to rtudi by a locknut and 
washer. Studs can be staggered Cart rocker arms (right) are mounted on shafts, so all 
rockers meat be In a straight line, floaters with adjusting nuts have solid lift*™. 



tie noticeable clearance on its shaft? 

If a rocker arm is damaged in any 
way, replace it. To replace a shaft- 
mounted rocker, the cotier pin on The 
end of the shaft must be removed, and 
the rockers and the springs that sepa- 
rate them are then removed from the 
shaft. If the shaft is worn,, it, too, should 
be replaced. When reassembling the 
rockers and shaft, lubricate the parts 
with engine oil, and make sure you 
install ah springs and washers in the 
correct sequence. 

If you find a bad rocker, don't stop 
there. Remove the pushrod of each sus- 
pect valve mechanism Examine the 
ball Or Cup at each end for chipping or 
galling. RoU the pushrod on a flat sur- 
face. It should roll smoothly. If it goes, 
" kaLhiuTbp, kerthump/ it s bent and 
must be replaced. 

Digging deeper 

If you found only a damaged rocker, 
you may want to button up the motor 
and hope there's no further damage 
within, because on most VS and V6 
engines, the intake manifold or the val- 



ley cover under the intake manifold 
must be removed to inspect the cam- 
shaft or to replace the lifters. If you 
found a bent pushrod, chances are that 
something else — perhaps a worn cam- 
shaft — caused the pushrod to bend. 

If you have a dial indicator, you 
might be able to tell if the cam lobes are 
worn without removing the manifold 
Warm up she engine and remove the 
valve cover. Then, rotate the engine 
until the valve in question closes, and 
mount a magnetic-base dial indicator 
on the cylinder head sc that its shaft 
rests against the top of the valve retain- 
er and U parallel to the valve stem. Find 
the valve lift spec for your engine in a 
shop manual, and rotate the engine 
until the valve opens. 

If the valve doesn't open as much as 
the manual says it should, the cam may 
be worn. Check a few other lobes for 
comparison. If ihey^rs all within 0.0 10- 
inch of the spec and each other, the 
wear is probably normal and should not 
be a problem. However, if there is con- 
siderable variation from lobe to lobe, 
the cam might be excessively worn and 



some further inspection is In order. 

Don't condemn the cam just on the 
basis of the indicator test The readings 
can be distorted by lifter Leakdown. On 
the other hand, don't be surprised to 
find, upon inspection, that you need a 
new cam. They don't seem to last very 
Long on many recently built power* 
plants. 

The cam and lifters may be accessi- 
ble for inspection through a side cover 
or lifter cover on some six- and four* 
cylinder in-line engines. However, after 
removing the cover, you may also find 
that only the lifters can be examined, 
and that the camshaft must be removed 
for Inspection. 

The same is true of some VS and V6 
engines. Sometimes, even after remov- 
ing the valley ewer and intake mani- 
fold, the camshaft cannot bo easily 
examined 

If inspection Is necessary, the only 
alternative may be to remove the cam. 
This Involves removing the fan and 
water pump assembly, the front timing 
cover, the timing gears and chain, the 
radiator and grill Once these pens are 
out of the way, and the lifters have 
been pulled out of their bores, the cam 
can ha removed- A shop manual wiU 
include specific instructions for cam- 
shaft removal 

Sometimes, simply removing and ex- 
amining the lifters can give you a good 
indication of camshaft condition. If 
you're willing to climb right in on top of 
the engine with a smalt illuminated 
probe, you may be able to do a fair job 
of examining the cam through the lifter 
holes. 

Once you've removed the lifter galley 
cover, valley cover and/or intake mani- 
fold, you may find that you can't extract 
the lifters from their bores, even with 




SUFWfrT 



LOCK WASnEA 



eoo E P AffU 



BOLI 



To remove a shift -moirted rocket 
arm. first remove me beta and the 
support stands. Remove the coffer pin at 
the end of the rocker shaft and tilde off 

the rockert. jprincp r weftwj and ipwei 

fit anyj. Make note* or a sketch so that you 
can reinstall everything 1^ the right order. 



3 ? 




4 mj»gn?tk-to*pe dl*l Indicator to <h&k rflmiftfP! iOh« Without riliramfading the 
engine. The I ndkator ihould be mounted to fhc cylinder h**d with Id ih*#r parallel to the 

valve item And touching the retainer. If valve does not open to spea, suspect a worn cant 



the special extractor tools sold for this 
purpose. This is the result of a slight 
ridge that sometimes forms on the bot- 
tom of the lifters On some high-mile- 
age engines, you may have to puJl them 
out with locking pliers; on other 
engines, you may have to disassemble 
the engine. 

If you have to resort to locking pliers, 
you might as well replace all of the lift- 
ers, because you'll certain! y damage 
them. If you intend to just inspect and 
reinstall Lifters, keep them in order by 
placing them In a numbered egg cap 
ton. Each one must he reinstalled on 
the same cam lobe. Jf all valve train 
components on the offending valve 
mechanism appear to be in good condi- 
tion, the lifter is the source of the noise. 

With the lifter out of the here, inspect 
the cam lobe if possible. Is it pitted or 
flaking? Is the top of the lobe ridged or 
does It appear to be flattened out in 
comparison to the other lobes? If so. or 
If the bottom of a lifter is cup-shaped or 
galled, the cam is damaged and must 
be replaced. 

Some mechanics won't replace Lifters 
without replacing the cam. Sometimes, 
a new set of lifters will wipe out an old 
cam almost immediately. You're always 
taking a calculated risk when you 
replace one or more lifters without 
renewing the cam. If you replace the 
cam. replace all lifters, too 

Stop stop 

Timing chain wear is probably the 
second most frequent valve train prob- 
es 



tem. On most anginas, particularly V8s 
and VGs, a chain connecting the crank- 
shaft and camshaft is responsible for 
driving the cam and maintaining it in 
proper relation to the crankshaft. As 
the chain ages and begins to stretch, 
the camshaft retards causing a loss of 
law- speed response and torque. If your 
engine has relatively good compres- 
sion. but lacks the punch it had when it 
was new, it may be that the timing 
chain has stretchec. Once the c hain 
Stretches to the point where it can hop 
ail the way off the teeth of the gears, 
the engine may “lump time/' This con- 
dition is evidenced by an engine thee 
dies and won't restart It usually back- 
fires and burps as you try to start It. 

If you suspect that your engine has 
jumped tijne r roLfltt at to the Ignition 
timing mark on the crank pulley. Make 
sure both valves far tbs No. 1 cylinder 
are closed. You can do this by placing 
your finger over the sparkplug hols 
while a helper rotates the engine 
toward the timing mark. You should 
fool and hear air compressing in the 
cylinder if the valves are closed. Stop at 
the timing mark and remove the dis- 
tributor cap. Check to see that the rotor 
is pointing to the No, 1 cylinder spark- 
plug wire. 

If you find that the rotor is pointing to 
N o. 1, uy to determine if the trigger 
wheel Is aligned approximately with 
the distributor's magnetic pickup lor. 
On engines with contact points, that The 
points are just beginning to open). If so, 
the Ignition is in time, so the camshaft 



must also bo approximately in dme, 
and Ls probably not the source of the 
no-start problem 

If you suspect that your timing chain 
has stretched to the point where it it 
affecting engine pefufiiBAfis, there are 
a couple of ways you can check it. The 
most reliable way is to remove the tim- 
ing cover and check for chain deflec- 
tion. Once the cover has been removed, 
turn the engine until the timing chain 
starts to turn the cam. The chain will 
Then he tight on one side of the gears 
and slack on the other side. On the 
loose side, measure how much you can 
move the chain back and forth. If you 
can move it more than a half inch, tim- 
ing chain wear Is excessive, replace the 
chain and drive gears. 




To Check for timing chxln pixy, remove the 
timing ewer and turn the engine until chihn 
li tight on one side and loose on the other. 
Check play on the loose side 

When a new cam is Installed, the cam 
must ha properly phased In respect to 
the crankshaft. On most cars, there 
are marks on both the crank gear and 
cam gear that must be aligned on the 
centerline of the cam and crank 
boras. Again, consult a shop manual 
for specific instructions for your 
vehicle. 

Some camshafts are gear a driven f in- 
cluding many GM in-line four' and six- 
cylinder engines. To check for exces- 
sive wear on a gear-driven cam, the 
timing cover must be removed, and 
clearance between gear teeth chocked 
with a feeler gauge. It should be at least 
0-002 -inch, and should not exceed 
0,006- inch. 

Excessive clearance on cam gears 
won't affect timing dramatically, but 
will produce noise and eventually result 
in total gear failure. IPf 
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Start your own money making business! 



There is NO OBLIGATION and NO SALESMAN Will Call- ever * 



Hundreds of Foie?-Bel$aw trained men 
nave succeeded In inis fascinating 



Make ip to $ 12^ an liour- 
evea wrtiHe lumkil w 

Get into this booming high-profit business that’s 
Easy to learn — Easy to do — Easy on You! 



N*w before hare rrwnesr-rrwkJni opportunlilM bM to 
frcdt ter gmiifidd L«k*mltris, now lucretlre niuiir 
lock and key business bis multiplied a thtiuundlDld n 
miRlions sock moia prutecUdn ifftinit ktWiini criffll, 

Yft Wwri'f only arm LacluMith Mf tmty \7JNC petf^aE 



$|j rt Collecting CASH PROFITS Right Awey 
Ybu're "in business" ready town SS lo fi£50 an hour 
H. Pew after you begun Rtey Beisaw’s sinsrtcui 

Training Take advantage tfi today e unprecaftenGed op- 
porfumlws in lock sffl itfiing for year - round EXTFiA 

INCOME tn spare time — or lulls iroe in a togfi-prcrtrl 
twsjness of your own Hundreds woVe iramed neve doo* 
it So can YOU! All i d-qis plus cwolesno^ai Key Machine 
given you with course These plus practice materials and 
et^uiomenrl plus simple, illustrated tensors. plus eaperl su ■ 
perv^jun, pins bu^tno^s-ouiEding gmdanco v*H enable 
you to KEEP the money DOMING IN* ideal iot wbr*- 
mem — good pbs. too 

Send for exciting facts-no cenii aitao 
DiECfrvfr wTuKS if i o£ Haiti irtvir-g tor ytw — hew Fole> BbIsjiw i MuIdi 
LPtfcgmJh^appfiwK 3 reining ran g>v* yd W ft\m «kHI yd* cm Efrpmd on 
lo EARN MORE - £VlGt UR £ UQPE 



TUr HfC 



Mo f * trjl [Klu ^ a4 With YAuf 
■ * i ■ — ‘ — '“Tmiiiiiii 

BURGLAR 
ALARM 



training!. C^vwi 
■ M phfliai ol 
Q-jiglar Hold Up 
ana Fif* A I aim 



ADVANCED Lorkimithinel 

How Ifi charjt carrtriiwliDrvi. I ft 
stall #n* «wic» Safe, Vitall fend 
e»nh bfv-Dcaosdl tor. locks. 
Vre ft*rfrbHW*I on- liw lock* 
That wt wppty. Wli flnfl IT 
CjttinifKPii i fid highly pnotitable 
work, 



iJmrid fmrbt*d*r — ffefv 'j L+tl tmjiA Street 

htiiwaut£r, 

P "! -opened my mi business, spare 
lime, uvea months after I enrolled and 
made a jrofii of tt»for ihefiru wk |J 
fl. dL iUmy Colorado 



' No mane hard, nasty work Tor me 
New i have my own bndftm and with 
hardly any effort I average around S 50 
a day. Thanks for my new slin m life” 
S™ fttafttr f'rfrh&rrf, Atebatw 



...YOU Can Do It Too! 



I 

I 

I 

I 

I 

a 



fiurai^ remvn 

W 9 I FELD MJKJM 3 

onus cm, misDum urn 

D YES, please send me the FREE brafclel mar 
gives lull detail; iborn starting my own business, in 
Lockimiihjtkt. I understand There is no obligation 
hi d mat no salesman wtf! call 



,l fl^fF ntfJEAVrg / ehtfktd 
Btb*T (WFHF 4*4 ji\B llW 
)Wj^r(^va ^vri/ 
iSKifl^ i« n>jfw Tkj 
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When 1 was a youngster. my brother 
gave me an eld P3B he had picked up in 
Germany, It had a broken Tiring pin. but 
that didn't matter, ! practiced fast-draw 
with it. If I had a dollar for every time I 
drew and dry-fired that thing. E d be so 
wealthy that I wouldn't be a journalist 
now. 

f sold the P3B for a pittance years 
ago. After that, I never thought much 
about the art of the fast -draw. Until 
today, 

l was standing behind a plywood 
wall, On my hip was a Colt A5 auto- 
matic with a hill clip in the handle. 
Unlike my old P38 P this automatic 
didn't have a broken bring pin 



When a whisde bfew, l was iq yank 
thn .45 out of its holster, knock the safe- 
ty off with my thumb, peek around the 
wall ever so slightly and; pump two 
shots into a cardboard target 35 feet 
away 

The whistle blew. I reached for the 
gun quickly, as 3 did years ago. In one 
fluid movement I brushed the safety 
off. looked around the wall and shot 
two holes in the target. Not bad, 1 
thought 

H 'Whaddya doing? Taking a nap?" 
the instructor yelled behind me. "Full 
the gun straight out. You're wasting 
time bringing the gun out to the 
side/' 



Kind of like basic training. Except 
that 1 wanted to be doing this I was 
taking a six-hour course in practical 
shooting offered by a local gun dub. 

Practical shooting started a few 
years ago when people got bored 
shooting stationary targets. Now it's 
one of ihc most popular shooting sports 
in the country. 

It combines elements of fast-draw, 
marksmanship and athletic ability. Tho 
good guys can empty a dip into multi- 
ple targets so fast and accurately you 
won't believe it. 

If this sounds like fun to you. call 
your local gun club and see if they do 
practical shooting. 



Waterproof storage bag 

There's nothing more miserable than 
pitching camp after a day on the 
water — only to find that all your dry 
clothes aren't dry anymore. Such mis- 
ery is a thing of the past if you use 
Voyage ur’s storage hag. 

Made of durable neoprene, this wa- 
terproof duffel measures 36 ^ 18 X IQ 
inches. It comes with tie-down grom- 
mets, carrying straps and a repair kit 
fin case it gets punctured) A couple of 
other nice features: It uses a special 
waterproof zipper, which makes open- 
ing and closing easy; and you can 
inflate it if you wish, so it will float It 
retails for $125 For more information, 
write; Voyageur's Ltd., Box 409, Gard- 
ner. Kan. 86030. 
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Unique ripper 1 1 toed In thb waterproof 
tog. whfch can riso inflate and Boat. 



New AV waste treatment 

Microsanitizer is a new waste treat- 
ment system for recreational vehicles 
that may replace the black- water hold- 
ing tank now being used. This device 
uses microwave technology to lull bac- 
teria and eliminate contamination, thus 
permitting continuous reuse of the 
flush water. 

Testing of the unit is currently un- 
derway. If it proves successful. RV mak- 
ers may be installing the device as orig- 
inal equipment in their larger type A 
motorhomes by the end of this year. 
Tho Microsamtizer will also bo avail- 
able to RV consumers through selected 
dealers across the country. 

The device is manufactured by Ecol- 
ogy One Inc., in Hialeah. Fla. IN 
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BUYA WINCHESTER GEN 

AND WE LL GIVE YOU A GREAT DEAL EXTRA. 






rye 






Buy any Winchester 5 Iu>Il;iiii m rilk* liciwn-n 
August 1 «md I Jecernber 31, lITO.antJ ssr II gi\. 
you a terrific deal on the great s|H>risnun % 
i terns shown here It’s ea-iy hist mtTkntr 
\\ the iU.-m or items ol youf ilumv nri tin- 
' N semi it with youi t'lin l, 

or motley urdt-r. jifti* 
rweipt .jih I inchrsii'i I ‘nr. I ms« 
Kecorcl ( iircl to I S Kc>| ti 1 1 iq 
Amis Company. I ’(> lio.s in lid. 
Ml Vernon NY 1 1 15 > l 



W/.VlWJJfX 

murvthan;tt;uii. 

an Amcrkaxi k uonl.- 

WfihcnTttpi rMd**rtjirk* i" rifitflOlmi'-wpCwji'tw 



iy 

A- Winchester Sehoolhouse Clock, handr rafled of solid pane with fmUttuv 

waI iilj! finish Quartz movement. Pendulum glass serened wilh Horse nrxl 
Rider' design. 

Retail value $ 135 Great LSeafc Price. 155 p pd. 

B. Winchester Bell Buckle, with classic Horse and Rider svttiImjI and "liritl- 

stkiivj logo, *AK guld^iched On gUftmetaj steel, With subtle scroll engraving 
Rutail valuer S40 Great DtaE Prke: *2 Q p pd. 

C. Qua hue I T r 7x35 Binoculars by Banach & Lamb, with 3 nsta- Focus, coaled 

optics, roll -down rubber eyecups, neck si rap, and Winchester 'branded case. 
Retail value; $49,95 Great Deal Price: $2 1 rS-0 ppd , 

0- Silva Huntsman ' Compass pins lo your shirt lor no-Sifinds use. 

Features 5° grad nations, luminous dial points, map scale, and sun watch. 

Retail value ; S 13 .95 Great Deal Price : IS ppd . 

E, Case 1 " 4W Lock blade Knife, with Winchester L1 1 sghinmg" logo etched 

on blade. Laminated wood handles. Brass Finvrs aod busier*. heather sheath. 
Reliil value: 439.95 Great Deal Price ; 123.30 ppd . 

Fi Thermos " At 1-5 taluks A Sleel Vacuum Bottle, with Winchester 
and Horse and Rider logos. I -qr. capacity, unbreakable body and liner, new 
Flip V Pptir 1 " sfuppt-r 

Retail value: $ \ 1 .85 Great Deal Price ; 124 ppd . 



WAMTn - TOTAL 



Enclosed is my check 'money e inlet for 

$ pins dated firearms sales receipt 

and Wins ht'sivr Purchase Record Card 
Please Print K 



Xdinc _ 



Address _ 



City _ 
State . 



.Zip. 



AJMVf fi-H ^rtk^lw dr I hrtfQp . C 3MM.1 k'Lil in£tiriils add 
Mies Lr.a. L'flijfld'Jij'iUJiLHtfiiFn Ail payitienLi, biU.>. I, aikJ ISlur 
ip^rinl handing *Hfef valid I limu^h l^erobw 1J 1 3 lH.' I nr um'u 
■ttfY’fa'i ka*r Skrc vaUI MSpff pfr^ltelwt bv I.tm 

US* Repeating Arm.tCatqtany > 

275 Winchester Avenue, New Haven, CT 06511 




DENNIS ESKDWi 



SCIENCE 

WORLDWIDE 




Torch song trilogy 

Westing house has opened its new Plas- 
ma Center near Pittsburgh, where the 
company will use its revolutionary 
plasma torch to perform three major 
functions: process new metals. develop 
new chemicals and destroy toxic chem- 
ical waste 

The torch can generate tempera- 
tures up to 1 0,000° F by passing pres- 
surized; gas through an electric arc in a 
gap between two copper electrodes 
An industrial torch using fossil fuels 
and normal firing procedures produces 
temperatures up to only 3.6 00° F 

High-temperature processes haw 
been used by NASA to modify metal 
coatings slightly to increase hardness 
or elasticity. Ftasma ironmaking is one 
hoped-for result of the experiments 
going on at Westinghouse. The iron 
would rust at a far slower rate than 
anything currently available. 



Well-rounded treatment 

Now that acupuncture is practiced ai 
many American hospitals, other forms 
of folk healing or nantradational healing 
are finding their way into the main- 
stream of medicine- At St. Agnes Med- 
ical Center in I^ladelphia, Dr. Saedh 
Chun Is treating patients who suffer 
from arthritis with sets of stainless- 
steel isospheres. 

The spheres, each a bail within a 
ball, arc made in China. Chun says 
arthritis patients who manipulate a sei 
in the palms of their hands get long- 
term relief from the pain and stiffness 
associated with the disease They get 
relief as far up their arms as the shoul- 
der joints, ho reports 




iHHphcm are JlalnleU'Jtni balls that are 
manipulated to relieve arthrltts pain. 




Ufaitlnghause plasma torch produce tem- 
perature up to l O.OQfl* f. h a leap forward 



DNA's new wrinkle 

Deoxyribonucleic ccid (DNA) is the 
basic chemical building block of life 
Science has iong known that DNA mol- 
ecules are built up of chains of chemi- 
cals that form whai looks like a spiral 
ladder Now, Purdue University biolog- 
ical science fTof. Strother Amott has 
discovered tiny creases along the lad- 
der structure. The wrinkles showed up 
in computer-enhanced X-ray pictures 
of DNA structures. 

The Purdue researcher thinks the 
wrinkles may act with other chemicals 
lo ium on and off individual DNA mol 
ecules during reproduction or during 
the growth of a cell Further investiga- 
tion may give us answers Eo why cells 
stop growing and die 

Bee an undertaker 

Cornell University entomologist Kirk 
Visscher has observed A clearly spe- 
cialized group of wc-rker bees in exper- 
imental hives He tells them 1 'under- 
taker bees/ 1 These workers remove 
dead b oes from the hive. He says the 
undertakers doubleaa hive guards. The 
discovery is bound to spark searches 
for other specialists in the living quar- 
ters of highly socialized insects 



Join the waves 

The human brain produces waves of 
pure electricity as well as those of pure 
magnetism. MIT researcher David Co- 
hen says his research team has now 
confirmed differences In the way the 
waves register on detectors. 

Tho difference between the way a 
brain wave shows on an electroenceph- 
alogram and on a magndoenoephalo- 
gram is so slight that it took highly sen- 
sitive and specially rigged detectors to 
divide a brain wave into the two com- 
ponents Cohen says that now, doctors 
may be able to take both kinds of read- 
ings on patients to help pinpoint the 
locations of brain disturbances, such as 
those associated with epilepsy. 

Glue balls are real 

Physicists from Brookhaven National 
Labs and City College of Now York 
have announced the discovery of so- 
called ’’glue balls," ' elementary pani- 
cles believed responsible for holding 
together the nucleus of every atom PM 
reported last year that scientists 
strongly believed in the existence of 
glue balls, also known as gluons (see 
Here's The Atom As rou've Never 
Seen Jr, page 76. Dec, 63), The confir- 
mation came this past summer in 
experiments viewing smashed atoms 
through Brookhaven's Multipart icte 
Spectrometer. The results should in- 
tensify the hunt for other, smaller 
atomic particles. 

Bound for the heavens 

As promised last month, 1'Ji share with 
you. the duties a NASA committee* has 
dreamed up for the first journalist 
launched into space. My name is on the 
list of candidates. The journalist will 
write a history of the mission, as well as 
do live broadcasts beamed to Earth 
radio and TV He'll probably write a 
second history on the mission' s science 
and technology aspects, separate from 
any narratives on life aboard the Space 
Shuttle. The trip could become the 
basis of a high school course on the 
Space Shuttle, a course created by (he 
journalist. NASA officials am looking 
over the committee recommendations 
as well as the List of some 400 volun- 
teers who'd like to go. PM 
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Warning: The Surgeon General Has Determined 
Thai Cigareite Smoking Is Dangerous 10 Your Health 



son PACK 100? FILTER, MENTHOL 2 mg. "w". 0.2 mg, nicotine 
av. per ugareit*. FTC ftepon MAR '03. 

Compeii'rve tar levels, reflect eflier flic Ma 163 FT[i Bepm w FTC [ngihni 

MOW. THE LOWEST OF ALL BHANGS 



* 

GolCeo 

Lgffls 



9 mg 



6 mg 



5 mg 



mmr 




Carlton 

100's 




KENT 

111 



IOO» 

ItLntA LOW TAK 

>Al<SiyinO Taste 



MERIT 

Uf Ira lights 



& 



NHht 








S mg 



Low 7' T m° 0! 

Spf? rPy*_ 



2 mg 

They’re all after us. 




THE LOWEST 



( CQNWBMED BY THE LATEST U.1GOVT HEPOHT OH TAlfj 








Today the Services 
can help you so 
you not only get better 
you really grow. 



Prove you can make it. 
Prove it to all. 

Serving your country 
and walking tall. 



You’ll work hard - 
learn all that you can 
Responsibility is 
part of the plan. 
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Custom folding box 

when I learned about these 
charming, old-time boxes, 1 felt 
PMs readers would want to know 
about them. 

The boxes ere faithful reproduc- 
tions of the delivery crates of yes- 
teryear Manufacturers would ship 
their goods to retailers in collaps- 
ible, returnable Pokes hXe the one 
shown. The hrn part is that you can 
order the boxes with custom print- 
ing on the side I Ordered one for 
my first grandson {see photo) to 
use as a toybox The boxes come 
in V*- ($16.53), ($21.46) and Vfr 

bushel (325.57) sizes. Priming and 
delivery charges are extra For details 
contact Hubbard Folding Box Co . Box 
N-Q. Downing, Was 54734 —H W 

The rqpHca of on old faihlontd shipping 
crate Is jfrown personalized m a child i toy- 
box. The crate collapse*, ii did the drlgFrui^ 

For easy storage [right I 



Modular furniture in a kit 

Here is a quick and attractive way to 
add decorative and useful furniture at 
reasonable cost. Hagerwood Inc, {154 S 
Marquette S-W * Grand Rapids. Mich. 
49509 J offers a variety of sanded pine. 
ready-io-assembEo modules that can be 
used singly — as coffee or end table, for 
example — or in combination to achieve 
the popular cluster look 
The three units shown, ranging In 
price from SI 1.95 to wort? 

assembled in less than an hour by two 





of us in my shop The pans required 
very little additions sanding. For the 
most part, we assembled them as they 
came. Since you'll need a pair of web or 
rope damps for each module you put 
together, you can assemble more than 
one box at a time only if you have extra 
clamps on hand (We used Black & 
Decker's newest nope clamps ] The 
three units shown were left clear and 
finished with two coats of satin finish 
varnish. For module styles and prices, 
wnte to the manufacturer. — H.W. 




Manufacturer often a variety of itkkJuI^- 
Ttiree are mown At left. At right above, 
glue li placed In comer mosd. 

Glued and attempted unh is then clamped. 



Classy carrying case 




Polyethylene carrying cm features double- 
wall construction and a thick foam Insert. 




FJ m. trace the I era profiler Then, cut along 
the lines to produce a snug, custom fti. 




All ToolMarter toolboxes ire constructed of 
lightweight, corrosion-proof polyethylene. 



I've finally (bund an economkaL rigid 
protective carrying case for my photo- 
graphic equipment The Travel Master 
polyothyEeno case comes in four sizes 
for carrying everything from calcula- 
tors to personal computers. Prices 
range from $59.95 to $110 30- For 
details, contact Southern Case Inc . Box 
28147. Raleigh, N.C 27611. — J.T 



If yvu'iv «m ,Kf 06 t a mw jsflMJyci wnh tormf ip*± 
ci-dJ fMCuiw. isr -j a Jfc/KW it pi Write to- PM Work 
btrKfi. Popular MfriftMun. 224 W*k 6 ft h Si.. .Vew 
Taj*. IV Y iMJfl 



40 



POPULAR MECHANICS • NOVEMBER IW3 





just became obsolete. 




K 



Once you've used the Skll Cordless Screwdriver 
you wool want logo hack to your old screwdriver. 
The Skll Cordless Screwdriver weighs mere ounces 
and is so small It fits into your pocket Yet its high 
torque motor has the power to drive up to 500 screws 



oo a single charge. 

The Skll Cordless Screwdriver recharges in 3 hours 
or less aid even has a special built-in feature to help 
prevent stripping of screws. And since it’s cordless, It'S 
perfect tor everything from everyday fixups in or out of 
the house, to serious do-it-yourself projects. 

With everything it can do, you’d think the Skit Cordless 
Screwdriver would be expensive, but It’s not. Not at all. And its 
surprisingly low price makes it a great gift. 

So forget about all the stripped screws, tired arm> and blisters 
that went with your ordinary screwdriver. The Skil Cordless 
Screwdriver just made them obsolete. 

j X^/i.We build tools 
that last and last and last. 





NEW BMW 1000 

A DEPARTURE FROM TRADITION 




Would you believe a motorcycle 
with an in-line Four topped on its side? 



EADIATGfl 



Wirflj ARM 



f ye L JNJCCION 



AFAR 

DISC BEAKt 



BMW's engine layout is unique 
CO modern motorizing. Unlike 
BMW i traditional horirontaEly 
□ppo&etf twrn-cyilnder engine 
Thtj 1 , 000 -cc powerpJant ig 

positioned lengthwise In me 
chasiii. with ail combustion 
t hamPera on one aide, Orw^ 
sided swing arm makes rear 
Wheel removal very easy, 
BeroW, Test rider preparra. 
to take instrumented proto- 
type out on me in track. 
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GE'AftSHIf r 
LEVER 



ROUBLE 
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BY RAY HILL, Outdoors Editor 



T he Hal, opposed-twin design nf 
BMW motorcycle engines is consid- 
ered anti qua ted by many. Jap^nes^ 
makers, on the other hand, offer a stag- 
gering variety of slatchof-lhe-art engine 
designs. V -Twins. V- Fours, in-line 
Fours, Singles and much more 

In an effort to become more com- 
petitive in the sales arena. BMW Just 
introduced an all-new motorcycle, J 
which will comp to the United States 
in the fail of 1 984 Its 1 , 000 -cc power* 
plant is an in-line Four posit toned hori- 
zontally in the motorcycle. The cylinder 
head is on the Left ssde of the motorcy- 
cle and the crankshaft Is on the right. 
The water-cooled engine drives the 
rear wheel! via a driveshaft 

The BMW 1000 weighs about 550 
pounds and accelerates from 0 to 80 
mph in about 4 seconds. This compar e 
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Ford Escort Diesel: 

Better mileage 
than this leading 







Or that it comes with 
more total passenger 
room and more total 
cargo room than a 
Honda Accord, f 
More standard features 
than a Toyota Terce l .u 
There's even a fully’ 
independent suspension 
system for a smoother 
ride than a Nissan Sent ra 
All of which means 
Ford Escort not only 
gives you a big advan- 
tage over that motor- 
cycle pictured ab<jve. 



And that commitment 
continues in 1984. 

■ For comparison Honda 750 
is obtained fmtn EPA 
emissions testing and 1 snQtm 
fiflidaJ rating. Yow milage 
miy my dependi ng on speed, 
mp length. MrtJtki Actual 
h^ftway mileage lower. Escort 
Diesd mileage applicable 
rq sedans with FS €figme 
aid wttfioui power steerl pg 
aid A C Mot available In 
California 

** Sdes estimates based on world- 
wide production Figures 

t Based an EM Inferior Volume 
Index 

tfEseon Gt (shown) ewnpaird 
uttjnfiteriCrl 3-daut tielmcc 
lihbatk 

Get it together- Buckie up 



Have You Driven A Ford. .. 
Lately? 



We didn’t believe it at 
first, either, 

But EPA testing figures 
established it. Our new 
Escort Diesel is rated 
approximately four 
miles per gallon higher 
than a Honda 750- 
just take a look at our 
numbers; 






68 



EPA 

ESX 

MPG. 

EST. 

HW¥. 



And because 
this diesel is 
an Escon, 
there's a lot 



more to talk 
about than great economy. 

Like the fact that 
Escort's the best selling 
car in the world" 



It also beats more than 
its share of cars. 

7m BEST-BUILT 
AMERICAN CARS 
when we say "Quality 
" ’«e are talking 
than a com- 
mitment. We are talking 
about results. An indepen- 
dent survey concluded 
Ford makes the best- 
built American cars. The 
survey measured owner- 
reported problems 
during the first three 
months of ownership of 
1985 cars designed 
and built in 
the US. 



NEW BMW 1000 (Commu&i from muv SO) 



favorably with Japanese superbikes 
which dominate the U.S. market. Its top 
speed, which is about 130 rnph H also 
stacks up wed. 

Most unusual Is that the engine is 
positioned lengthwise in the chassis 
All other motorcycle manufacturers 
currently mount their in-line Four 
engines transversely in the chassis. 

Another unique feature is the meth- 
odi of attaching the rear wheel. Most 
motorcycles have a swing arm which 
fits on either side of the rear wheel. An 
axle runs through the wheel and is 
attached at both sides of the swing arm. 
Removing the rear wheel isn't easy, 
especially on a large-displacement mo- 
torcycle. With the new BMW; this has- 
sle is eliminated. It uses a one-sided 



swing aim. Wheel removal ts simply a 
matter of removing three fasteners and 
pulling off the whee!. Very slick. 

BMW is also working on a smailer- 
displacement version with one less cyl- 
inder. If displaces 750 cc. Company 
spokesmen say that the 750 probably 
won't reach American shores umil 
sometime in 1986. 

Whether this new design will give 
BMW a leg up in the American super- 
bike market remains to bo seen. Much 
depends on how well the production 
models compare with the Japanese 
machines in terms of cost, handling, 
comfort and acceleration. 

One thing is for sure, though. It r s a 
very interesting motcrcycle. \ can't wait 
to try one. IN 






BMW; The Gentleman's Motorcycle 



0MUT» modcfe Start with the R45. per 
feet hike for a good whirl* r« whccJUes. 

I f ytm really like 10 crank rt an* you'll 
But! that a 13 MW just doesn't glue you 
enough blast per buck- Bikers addicted 
to G-fbrCw buy Japanese machines that 
scream up to speed a lot faster and arc 
more affordable. 

What BMW gives you fer your money, 
though, li a beautifully engineered and 
impeccably creffed motorcycle- Recently, 
we took out an RG5 P the baby of the Uno 
at 650 oc and the cheapest at $3,600. On 
our test Tide, we found that — even 
though Ji k 9 lien a rockcc — it does exactly 
whtft a motorcycle is supposed to do: 
leave all foui-wh&el yohliJes sltuity at 
the light. And. for out roeditim-frcmed 
i 55 pounds, U p s more than adequate as a 
touring bake — no need for 1,000 W of 
Bimnvsv Adding a passenger did nmh- 
ing tn lessen our riding pleasure. Howev- 
er, the passenger would be more com- 
fortable if the RS5 had the same built-in 
grab handles as on die R65LS sports 
bike. 

All BMW* mount the same quiet and 
smooth, two -cylinder, four - stroke hori- 
zontally opposed engine t hat shaft- 



drives the rear wheeh-^only the dts- 
placement differs. Them are nine bikes 
In the lina. 

The two 050-oc marines mentioned 
above arc $3,600 and $3,990, respec- 
tively. Two of the BOfl-cc models, the 
RB0G/B and RBOST. ire $4.190 r while 
the RJSQRT r with IIS fairing, double-disc 
from brake and ether touring touches, is 
$5,490. The l.COti-ce bikes are 
BMW's heavyweights, but in 
lertna of pounds. (440 to 460) 
they arc net heavy for lour 1 
Log motorcycles. The RlOO 
mod sis. celled the H10QRS 
and the BlOOftT, are priced 
from SS.OOO t* $7,000, de- 
pending on bow they're sat 
up. The grand tourer, the R \ OORT, gets 
the whole works, inttudng load ievplors. 
special cockpit end saddle bags. The 
windshield la adjustable so that riders of 
different heights can place the top where 
they want it. 

So, If you like your motorcycles dene 
the traditional way. yuu ve got an ample 
choice of BMWa. Even whan the United 
States gets the red-hot, in-line Fbur for 
the top of its line, the horizontally 
opposed ft** -warmers wflX ttL£! be 
around.— B.H. 




The 
PerfectGift 



Unmatched in Performance 



Mighty Desirable 



Experts Choice 



Exclusive Source 



Convenient Shopping 



No-Risk 3D Day Trial 




ESCORT comes complete with a molded 
carryingcase, detachable power cord, visor 
dip and hook and loop mounting, spare 
fuse and alert ts uib w and a comprehensive 
owner s handbook. 
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Overwhelm Your Favorite Driver 



A good gift is more than 3 surprise; the 
perfect gift htis the m ark. If there's a driver 
on your list, you can grve ESCORT with 
absolute confidence. Here's why. 

First Class Performance 

When radar is out there, ESCORT’S 
superheferodyne circuitry will find rl. Over 
hills, around curves, hidden in the bushes, 
a nywhere, Sut don t take our word for it in 
its mo$l recent comparison test. Car and 
Driver rated ESCORT number One, calling 
it clearly the leader in value, customer 
service and performance..." 

Coveted Equipment 

For several years after its introduction, 
demand was ao -great that customer waited 
up to siK months tor delivery. Wo finally had 
to build a new factory to keep ahead of 
the demand 

users quickly came to depend on 
ESCORTs unique radar report -the way 
its variable- pu lse audio warning, analog 
meter and amber alert lamp work together 
to give a precise indication of radar type 
and range 



ST/O/P 



And last spri ng we added our STatistseat 
Operations Processor £ST/0/P"). a new 

electronic circuit— the first in the industry— 
which rejects false alarms caused by less 
elegantly designed defectors. With ST/O/R 
ESCORT is more desirable than ever. 



me brightness of the afe-h light to suit These 
are just a few of the man/ details that make 
ESCORT unique 

Bui alt mis sophistication doesn't mean 
that ESCORT is hard to use Just install 
ESCORT on dash or visor, and plug it into 
the lighter We even include an adapter for 
European tighter sockets And ESCORT'S 
low-prof ife shape, finished in non-glare 
black, looks right at home in any car 




Kfffttwy Oft 



Apart From The Crowd 

We v© afways felt that users of preci- 
sion electronics are entitled So deal with 
experts That's why we only sell ESCORT 
direct from our factory There are no middle- 
men. When rt comes to customer Satisfac- 
tion, we take full responsibility. 

Our system of direct sates offers special 
benefits to the gift giver. You needn'l worry 
aboul inadvertently buying 3 discontinued 
model still in a store s s:ock Your girt will 
never be seen marked down in the dis- 
count chains. Moreover, giving an ESCORT 
shews you were concorrved enough about 
quality to track down the only source And 
there 's another advantage 



limited warranty, Car and Driver called us 
the * class act" in radar detection So order 
now. ESCORT is the perfect driver s gift. 

Do It Todfty 

Its easy to order an ESCORT, 
by mail or by phone. 

By Phone; Call us fell free. A mem- 
ber of our safes staff will be glad to 
answer any questions and take your 
order. (Please have your Visa or 
MasterCard at hand when you call), 

CALL TOLL FREE ■ , r 800-543-1608 
tN OHIO CALL BM-5B2-2696 

By MeN; Welt need to know your 
name and street address, daytime 
phone number; and how many 
ESCORTs you want. Please enclose 
a check, money order; or the card 
number and expiration date from 
your Vm or MasterCard. 




ESCORT includes Evaytwnfl). .824500 
Ohio residents add 813 4fl sales lax 

Speedy DeUmy 

If you cider with a bank check, 
money order credit card, or wire trans- 
fer, youf order Is processed for ship- 
ment immediately. Personal or com- 
pany checks require an additional 
18 clays. 



Attention To Detail 

Owners also take great pleasure in 
ESCORT S look and feel. Its extruded alu- 
minum housing has the right heft. The visor 
Clip is a rugged combi nation of Lexan and 
spring steel The volume control is as silky 
as that of an exotic stereo We even add a 
small photoelectric sensor (you can see it 
next to me red powerem indicator). 11 senses 
the ambfenl lighting in the car and adjusts 



Easy Access 

ESCORT lets you do your Christmas 
shopping by phone and avoid the retail has- 
sle We re only a toll-lree call and a parcel 
delivery away. And ESCORT is guaranteed 
to please Holidays or *ny time, take the 
first thirty days as a trial Ef you’re noE abso- 
lutely satisfied. return it and we'll promptly 
refund your purchase and mailing costs 
We also back ESCORT with a full one year 



ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 1168 
One Microwave Plaza 
Cincinnati. Ohio 4S242-9S02 
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Here are do-it-yourself remedies for the leaks and 
clogs you'll get in your pipes sooner or later. 




The first art: tmpC to urvJog a drain is made wPth a plunger. Always plunge wtm I in. of 
water In the fExiurt bowl. As you lewder the plunger Into the water, tip It to release trapped 
air. Hold the plunger tight against the drain and pump up and down vigorously ID times, 
men, puli up sharply, as shown, to dislodge the clog. 



O thor than a dripping fauces, the 
four most corn mon home plumb- 
ing problems ore clogged drains, run- 
ning toilets, leaking pipes and frozen 
pipes. Here art do-it-yourself solutions 
for these headaches. {For a complete 
faucet repair guide, see How To Stop 
Any Fwom Fwm Leaking, page 149, 
Apr. "S3 > 

Sluggish and dogged drains 

The first step In clearing a stopped- 
up drain is to locate the blockage. If 
only one fixture is affected, then 
chances are that the trap (the curved 
pLpe installed under a fixture} or the 
waste line leading from the trap Is 
clogged. However, if mare than one fix- 
ture is affected, you can assume that 
the cbg is farther down the drainage 
system. When all the fixtures In the 
house are affected, the main house 
drain or sewer is suspect. 

A rubber force cup, or plunger, is the 
first tool to reach for when a clog 
occurs. For tho plunger to be most 
effective, be certain that Tho pipe is full 
of water. This way the water becomes 
an incompressible m odium for transfer- 
ring plunger pressure to the blockage. 
In addition to tho plunger, several 
(PltmsG -r um E Q ruga 5&} 



UNCLOGGING DRAINS 




Pouring commercial drain cleaner into a 
dogged fixture seldom works. Once drain It 
clogged, It's usually ido late for this method. 
Instead use drain cleaners routinely in free- 
running fixture* to help prevent cfogj, 





A hand-cranked, self-storing drain auger fcj 

wed do iinclog a sink waste p^pe. Feed oof 
about 10 in. of cable. Then crank the han- 
dle. causing (he cable to rotate, as you pich 

the auger into the drain and through the 
blockage, TO remove the auger, you should 
pull back gently while still cranking the 
handle In a clockwise direction. 
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Today, you’re doing 
more than ever. 

So should your phone. 



AT&T introduces GENESIS Telesystem. 




Genesis telesystem is designed 
to help organize and streamline 
your life in so many ways. 

The Genesis telesystem remem- 
bers all your important numbers, 
including emergency numbers. And 
it dials with just a touch It times 

S r calls and even has a 
ton speaker. 

But the really terrific thing about 
the Genesis telesystem is that you 
can customize it to fit your own 



needs. Add an optional cartridge, 
and you've got one- touch access 
to call forwarding, call waiting, arid 
three-way calling. Or add another 
cartridge, and you have the conve- 
nience of automatic re-dial of busy 
or unanswered numbers. And 
that’s only half of i'. 

Soon, you’ll be abie to add a 
module with an electronic directory 
that memorizes names and 
numbers in alphabetical order. 



Or the reminder cartridge, to 
remind you of special occasions 
and appointments. 

Genesis telesystem, The more 
you do, the more it will help you do il. 

We set the standards. 



BAHT 



See rt al your Phone now a! thousands of leading rtflal iiofies. 



£ AW, I0S3 




{jCaMtogJ from 54J 



pressurizing devices are available 
which also use water pressure lo blow 
out clogs. These tools are highly effec- 
tive on dogs located near the fixture. 
The drain pressurize? shown in the 
drawing on page 54 is the Drain King 
made by G.T. Water Products lnc„ 
19438 Business Center Dr,* North- 
ridge, Calif. 91324. To use it, thread 
the Drain King onto a garden hose end 
insert it into the drain pipe. When 
water pressure is turned cm, the Drain 
King's rubber sides expand and press 
tight against the pips walls. Pulsating 
blasts of water break up the clog 
The drain auger, or snake, can free 




Undof fixture traps by Inserting a straight- 
ened wire hanger Into the drain-plug open- 
ing. If there li no drain plug undo the slip 
coupling and remove the entire trap. 




When j plunger fairs to unclDg a toilet 
bgwi r try using a toilet auger. Feed the 
auger into the bowt m a venial position 
while cranking the handle. When the 
obstruction is fell, hook It and pull It sack 
out Avoid forcing a solid object such as a 
child's try or hair brush farther into trap 




iiqcfeage* that can’t be reached through 
fixture traps and waste pipes are ben 
attacked through cleanout openings. Re- 
move trie cleanout cap and cut through the 
dog with a drain auger. Run the auger 
through again to axsiee clear passage. Then 
flush out the pipe., using a garden hose. 



all but the hartiest-io- reach dogs. Au- 
gers come with a variety of cable diam- 
eters. A Vnin.-dia. auger is recom- 
mended for fixing household plumbing 
problems since a larger diameter cable 
is difficult to work through fixture 
traps. Many drain augers have a sepa- 
rate head, or tool. The basic tool for 
hftusatioJd use is the flexible bulb 
auger. 

A toilet auger is specifically designed 
for unc togging toilet bowls. It has a 
bent tubular shaft to help start the 
auger up the trap passage. The toilet 
auger reaches tfumgh the toilet bowl 
trap passage, but not much farther. If 
the blockage is located beyond the 
reach of the toilet auger, then work a 
longer drain auger into the bowl. You 




Whenthedog h located beyond Krmp. work 
an auger directly into the waste pipe to 
mow blockage. Reassemble trap with sNl- 
cone sealant or plumbers putty on slip cou- 
plings to prevent leaking. Skip this step If 
trap lx made of ASS plastic, which b 
adversely affected by iuch compounds. 




Rent an electric draJn-eJeanlng machine to 
unclog far-reaching obstructions In the main 
house drain. Wtar metal-faced gloves to 
f eed the rotating cable down the roof vent 
stack. CMiion: For houses with steep roofs, 
hire a professional drain cleaner. 



may need to reach into the bowl to 
guide the auger. 

Clegs located beyond the waste pipe 
of any fixture are best attacked hum 
either the cleanout openings in the 
drainage system or from the vent stack 
protruding from the roof. These drains 
are often 3 - or 4-jn.-dia. pipes and serve 
more than one fixture. 

Every properly installed plumbing 
system Includes a cleanout at the upper 
end of every horizontal run of pipe, and 
at all turns or bends. In a concrete stab 
house, look for cleanouts at or near floor 
level behind fixtures and low on exteri- 
or walls near bathrooms and kitchens 
The cleanouts may be visible on the 
surface or behind removable panels. In 
(Fi&ase rum lo page 59j 




The most (Area rwte for a ugcring a bath- 
mfc drain U through the Overflow opening. 
Flm, remove the overflow cover, lever and 
rod. Then work about G ft. of able Into the 
opening and through waste line. Here* a 
Rlgkf j K’37 variable 'Speed power auger 
makes easy work of drain cleaning. 
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Physicists apply atomic theory to mineral exploration with an accelerator called Geotron. 



Superfasi prolans circling in Gealron's ring detour into a "snout/' where they strike metal. The resulting neutrinos race 
through rhe Earth, revealing mineral deposits to distant detectors. The ocean location allows the snout la be pivoted in any direction. 



NEUTRINOS PIERCE 
EARTH FOR OIL 

I magine a pipe three feet thick and 100 mite long, 
formed into a doughnut 32 mite across. It floats 30 feet 
beneath the turbulent surface orthe ocean, anchored loan 
undersea coral reef- A beam of high-energy protons whips 
through the pipe at nearly the speed of light. The dough- 
nut is a machine called Geotron and is the largest* most 
powerful particle accelerator in the world. It isn't looking 
for charmed quarks, however, or for magnetic mono- 
pote — the standard quarry of particle physicists. It is 
prospecting for oil 

*“] have to admit, ifs farfetched/ 1 says Robert Wilson, 
founding director of Fermtlah near Chicago and one of 
Geotron's designers. "To a degree, ihe proposal is tonguc- 
inn^heek. But ifs still a distinct possibility that Geotron 
can someday be built.” The estimated price tag would be 
several billions of dollars, and although Wilson and his 
colleagues began designing the machine during the 1979 
oil shortage, no company has yet volunteered to fund it. 

Currently, geologists look for oil-bearing rock with 
sound waves* generated at the surface by explosives or by 
mechanical "thumpers” mounted on trucks. The sound, 
reflected off mineral Sayers, profiles their structure. Bur 
by the time the waves reach the surface, the precise loca- 
tion of reflecting layers can be unclear. 



Geotron would genera Ee sound by bombarding the 
Earth with neutrinos. These massless (or nearly so) parti- 
cles ordinarily pass right through rhe Earth wishour stop- 
ping. They would do the same with a chunk of lead trih 
lions of miles thick. Given sufficient energy, though — ihe 
knd produced by Geotron — a beam of neutrinos could be 
made that would interact with matter* producing under- 
ground sound detectable from Ehe surface. 

Geot ton's neutrinos arc a by-product of the whirling 
proton swarm. The beam is diverted on one of its near* 
lijht-specd laps and routed into an attached straight pipe 
(tailed the snout) that is angled a few degrees down from 
Ihe horizontal. Partway down the pipe* the protons smash 
into a dense metal targel, producing a shower of unstable 
particles called mesons. As Ehese race dow n the rest of the 
tube, they decay into neutrinos that shoot off through the 
Earth. Hundreds of mite away* their passage is heard by 
sensors and recorded. 

I f built. Geotron will have some uses besides oil explora- 
tion. It could also locate high -density metals, including 
uranium. Neutrinos hitting metal deposits would produce 
muons* a kind of heavy electron, which could be detected. 
Unfortunately* the muons would not tell observers wheth- 
er they came from gold or lead- 
Geotron may also be used for a more purely scientific 
purpose. The snout could be pivoted to point straight 
down* shooting neutrinos through to the other side of the 
Earth. In passing, they would interact with the molten 
metal core, providing scientists with the first accurate pic- 
ture of our planet's heart. m 
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DRIFTING ISLE 
LEAVES TRACKS 

A Te&as-size island located in the Indi- 
an Ocean recently found its place in a 
global jigsaw puzzle. 

Millions of years ago, it's though!. 
era! continents were joined Id form a 
large landmass called Gondwanaland 
The mass broke up and the parts went 
i heir separale ways. How ihew pieces 
originally fil together has been a mystery. 

Some scientists now believe that one of 
the pieces, the island of Madagascar off 
i he coast of Mozambique, was Once at- 

I ached lo Africa near where Kenya is to- 
day. The evidence? A magnetic code in- 
bribed in I he seafloor. 

When land masses separate, there is an 
upwclling Of molten rock from the 



The continents may Aavc once been Joined together in large la rid maizes {left}. After 
these broke up, a fragment now known as Madagascar coutd have drifted south from Us 
original position near Kenya to its current home off the coast of Mozambique {right}. 



Earth's interior that eventually solidifies, 
laying down fresh rock in the newly creal 
ed void in ihe seafloor. Magnetic particles 
in the new rock line up with Earth's mag- 
netic field H just as iron filings orient (hem- 
seS^es to the pull of a nearby magfiei. Bui 
scientists know that Earth's magnetic 
field has changed many limes. For exam- 
ple, BOD, 000 years ago a compass needle 
would have pointed lo the magnetic south 
pole instead of north. If the field change* 
white new rock is being formed, the mag- 
netic reversals arc recorded on ihe sea- 
floor. 

"It s like there is a giganisc tape record- 
er operating, with the seafloor being 
the tape and l he Earth's magnetic field 
the recording head/' says Millard Coffin, 
of Columbia Uni 1 verity's Lament -Do- 



herty Geological Observatory. 

Uy tracing ihe path of ihe reversals be- 
tween Africa and Madagascar, a team of 
geologists. including: Coffin. was able to 
figure lhai the island drifted 1,000 miles 
south over millions of years to its present 
Location. It's also been argued that Mada- 
gascar moved northeast from ihe African 
coast. Another theory is lhal everything 
shifted around Madagascar and it did not 
move at all. ■ 



SOME TERMITES are virtually 
walking weapons, with bodies m 
Beared for bottle ikai they can &eJ- 



MAN EVOLVING 
LESS THAN APE 

Humans arc evolving slower than the 
African apes, at kasl as far as some traits 
arc concerned. 

'There ii a very widespread idea lhal 
virtually every human l rail is more highly 
evolved than the corresponding trail in 
gorillas and chimps*" say* evolutionary 
biologisl Alan Templeton. 'Bui on the 
level of DNA h humans are the more prim- 
itive type.” 

Since ihe E^60s, molecular biologists 
have been promoting the idea that DNA 
and the proteins il codes for may hold 
clues to our evolutionary pasl. The his- 
tory of evolution, they say r is inscribed in 
ihcw molecules 

The concept — part of what is known as 
the molecular-dock hypothesis— is based 



On the assumption that the longer ihe 
time spam iincc i wo animals shared an an- 
cestor. the grcaicr lie difference between 
their biological molecules. The theory 
also holds that for iny given protein or 
DNA segment, the rile of molecular evo- 
lution— the number of motions ii ha* 
accumulated over tune — is ihe same for 
all lineages- man, ape or otherwise. 

Templeton, al Washington University 
m St. Louis, believes lhal the latter part of 
this hypothec is wrong, The molecular 
clock ticks, he says, but not m ihe same 
rate for all animals. 

He arrived at ibis conclusion by first 
using slalistics to figure cut, from a num- 
ber of competing alternatives, the most 
probable family tret, or phylogeny* for 
the primates. Phylogenetic trees depict 
the order of, and the relative lime b*> 
tween, specie* divergence. Templeton 
found (hat ihe mosi likely Irec had the 
human Imc branching off from both goril- 



las and chimps before they split off from 
each other. Next, he counted the number 
of mutations occurring in certain DMA 
fragments that afe common 10 ail three 
forms. On average, the DNA in the hu- 
man line had two to three times fewer 
mutations ihan the DNA in either the go- 
rilla or chimp branches. 

The slow rate of evolution in humans ii 
reflected in many physical traits, says 
Templeton. Beside* being more primitive 
on the molecular level, our body plan — 
short arms and to fig legs — -» closer lo ihe 
ancestral pnmate form ihan either the 
chimp's or ihe gorilla's. These modem 
apes, he claims, with their tong arms and 
short legs, are a radical departure from 
the prototype;, the rale of change of iheir 
molecules and physique has far oui paced 
recent human evolution. 

There s otic obvious exception. In ihe 
DNA lhal control* brain development 
we're way out in front. m 
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FUNNY FOODS 

Tired of the same old franks, burgers 
and fruit drinks? Take heart Your rtexl 
meal could be a bunny hot dog washed 
down with a swig of cottonseed juice, 

Notes Agricultural Research Service 
informal ion officer Bmce Schwartz. ,H We 
need to look at all kinds of foods as a 
bank for (he future. We cajft assume that 
all of the staple foods will be available ai 
one time, particularly when (he popula- 
tion grows," 

"‘Fruit' drinks are mostly water and 
sugar with a little bit of flavor, minerals 
and •/itanim C/' says the USD A 'a John 
Cherry "Throw m some protein and 
you\e got a protein drink/ 1 This could 
come from cottonseed, he says, which is 
plentiful in I he South and in developing 
nations. "It's much like soybean but with- 
out the beany flavor and off-color. 1 ' Re- 
search has shown that okra seeds could 
also be used. 

Beef i allow, says USDA chemical engi- 



neer Michael Kozcmpei. is also underuti- 
lized. Tallow is a by-product of meat- 
packing, cocoa butler is a cosily 
ingredient in chocolate products. Knxem- 
pel and hi* colleagues have found a way 
to extract quasi cocoa-butter from tallow. 

And cm you handle rabbit* in your hoi 
dogs? According to Richard Whiting, a 
USDA food scientist, rabbit meal makes 
great franks. It "s nutritious, low in fat and 
tower in sodium and cholesterol than beef 
and pork. How do bunny dogs taste? "Fd 
bet that if we just mixed; the meat in and 
didn't tell anyone, most people wouldn't 
know the difference '* 

TOBACCO PIE 

Tobacco may turn up in lemon me- 
ringue pie, mayonnaise end cattle feed. 

According to plant pathologist Shuh Ji 
Sheen at the University of Kentucky, ed- 
ible proteins can be extracted from young 
tobacco. The plants' immaturity ensures 
that they will be virtually free of nicotine, 
which lift poisonous if eaten 



WHITE SHARKS 
LURED BY SEAL 
BABY BOOM 

An elephant seal pup weighing over 
500 pounds splashes in the cold Califor- 
nia Surf. Suddenly there is a rush of foam 
and fury; A great white shark the size of a 
pickup truck Slams into I he young sea 
mammal and, trailing a red cloud, carries 



it into the milky green depths. 

Ashore, the incident is spotted by biol- 
ogists and added id a growing Ian Since 
1970, scientists from ihr Point Reyes Bird 
Observa tory, just north of San Francisco, 
have noted a dramatic increase in white 
shark sightings at the Famllon Islands, 20 
miles out to sea. Why? For the first time 
in 100 years, this species, Canrfaimfoif 
tarekarm. has an abundance of its favor- 
lie food: seals, 

California's seal population is explod- 
ing, Thanks in conservation efforts, the 



The great white shark is perhaps the most single- m indent y deadly creature m Earth 
Up to 30 feet long and 3 lota, it will attack anything from seat to scuba divers 



Sheen obtains the proteins by crushing 
the leaves and extracting a green juice. 
When centrifuged, filtered end dried, the 
liquid yields edible but odorless and taste- 
less white protein powder. A green pro- 
tein that also results could be used for an- 
imal fodder. 

All hough tobacco's image won't speed 
its arrival on the dinner table, Sheen says 
the protein could be used in a variety of 
foods. It can be whipped into a cream that 
slays fluffy, even when frozen. When 
beaten and baked, it resembles meringue, 
If mixed with oil and flavorings- it mimics 
mayonnaise 

Tobacco protein could also boost the 
nutritional value of soft drinks or be used 
as a milk substitute for people unable to 
digest the real thing, m 





THE SMALL EST SHARK, a 
rare species found in the Pacific, 
avertgec only five Inches in length. 





northern elephant seal, for example, has 
come back from a mere 20 individuate in 
IS90 to 30,000 today And the sharks 
have followed ,J In the early seventies, 
we'd see one or two white sharks a year," 
says David Ain ley, head of research at 
FOim Rcyc^ “‘Last you, there were sev- 
enteen sightings in the Fam lions." 

Ain ley emphasizes that this poses no 
immediate danger to humans: 'The only 
people who arc at risk arc those stupid 
enough to jump in the water near a seal 
colony/ 1 He claims the white sharks arc 
actually very rare and cites as proof a re- 
cent incident and Its effect; “Lasl year, a 
bunch of yo-yos killed four white sharks/ 1 
Subsequent sightings plummeted, indicat- 
ing that although sightings have in- 
creased, the number of sharks may not 
have jumped al all. 

But John McCosker, director of San 
Francisco's Steinhart Aquarium, dis- 
agreed The numbers are increasing, he 
says* and we've only just seen the begin- 
ning. '‘Nobody knows how long it lakes a 
white shark to mature They are on the 
nse now, and sOOrt they 1 )] start pumping 
out the young/' Juveniles eat flsh for sev- 
eral years and don't Stan taking scats un- 
ill they arc 10 or 15 feet long. McCosker 
speculates that there will be a lag of a few 
years before I he number of adull peal 
whites really starts to climb. 

He says tl't only natural As the seal 
population recovers from centuries of 
hunting, the sharks will also multiply. 
"We're looking at a return to normalcy/* 
McCosker concludes. '"Once the natural 
balance has been reached, then we've got 
good reason to be worried/' ■ 
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FLOWER’S HUE— BAD AIR CLUE IN BRIEF 



An ongoing experiment wilh spider- 
wort plums has shown ihai air pollution 
may be mure hazardous 10 your health 
than unlawfully hifth levels of nidi a [ion. 

IF* been known for a tong Tune that 
ihiv relative of wandering Icw\ ;* common 
hmiscplanT, mtitdlc* in the presence ofc.v 
cessive radiation levd* Now. sdeniisis 
from Hosok haven National Laboratory 
are transporting dozens of fresh, healthy 
spiderwori culling* wilh developing flow- 
er buds n> mdusirial areas. suspected of 
having high levels of carcinogenic air pol- 
1 u t ion The 1 rai Eer eotif ai m n g rhe ewi 1 1 ngv 
h parked downwind, and ambient air as 
drawn iruo a growth chamber day and 
night for 10 days, simulating chronic ex- 
posure A wand chamber contains cut- 
tings that arc exposed Eo clean, filtered 
air. 

Brookhaven uses a hybrid — pb cEone 
4430' “—ihai normally has blue hair cells 
on its stamens. or pollen- producing or- 
gans. Bui chromosome mutations, which 
can be triggered hj carcinogens, allow a 
rtccwLvc pink gene id express usdf 
7 to 15 days jifirr mptivurc Spider worT* 
can ulsu mutate sfumiaiictiysly — from 
w ide cm perjure fluctuations. for exam- 
ple. Of even fof no apparent reason. 

After a i rap. the cuttings are returned 
to Brook hasten Each morning, as new 
flowers. ' >pfh, their si amen s are Trttmv td 



and ihe mutant, pink, hair cells counted. 
Bui [O am vc at the correct number of 
ihcsc cells Mi .i E were pollution -induced r 
the researchers must *ybirjic[ the number 
OT" mutations in the clean, control cut Kings 
from those in she experimental cut [mgs. 

Pollution-induced mutation* occurred. 
Rt \2 of Ihe l 1 ? sites v shed between ]R7t> 
and IWJ Generally ihe mu Lai ion num- 
bers exceeded l hose caused by 0.5 rerm of 
radiation, which n the legal annual limit, 
except for such high -radial son work- 
places as nuclear powrr plants- The worsl 
site was Elizabeth, New Jersey, where air 
pollution wys comparable to 5 rent* of ra- 
dial ion, the maximum annual dose al- 
lowed for employees in high -radiation ar- 
eas, Charleston, Birmingham, Houston 
and Baton Rouge ranked nex; 

If pollution causes mutations in spi der- 
ive rls, arc people who breathe I he sime 
air likely to surfer chromosome damage' 1 
’By no meam arc w* saying that plants 
and humans respond to the same stress- 
es." says t.loyd Schairer. director of the 
project "This docs suggest, i hough, ihai 

rhefe It c mutagens in the air." 

Sctmirer hopes l S ic cxpcrinxml will help 
pinpoint chemical* ihai cause mutations. 
"Musi because ihe air Jocks smoky doesn't 
mean it'* polluted/' he say* "BN more 
economical for a factory to femove specif- 
ic C hem i cats llrnn to clean ill t>f j ts smoke- 
stack emission*/' * 




Spidtrworfs* stamen* mutate rhetr delicate blue hairs 
turning tt> pink when exposed to eardnoge n - laden air polhtbn- 



The best way rn rpi rid of weeds may 
be to stimulate their growth. 

Of the 50 million-udd seeds per acre— 
10.000 per square yard — found in. some 
soils, less ihan 10 percent germinate each 
year Those That lie dormant can remain 
viable for decades, crating a perpetual 
problem for farmers. Nearly all arc resis- 
tant to available h-rrbicEdL-s 

While sterilizing ihe sink is on? way to 
deactivate seeds, the procedure is costly 
and car harm beneficial organisms. Now* 
U S Department of Agriculture scientists 
believe that stimulating seed germination 
by chemically interrupting dormancy is 
she answer 

Any of the stimulants used-=cthy]ene 
appears so far Eo be the most effective— 
will need to be applied several times a 
year to catch as. many seeds as possible on 
ihe verge of sprouting The resulting seed- 
lings can l hen be tackled with potent 
weed killers. 



Thirsty hikers can now drink straight 
from mountain stream* without wor- 
rying uhnui coriEaroinyiion — ihutlk* IP a 
special kind of* im. 

Tht Pocket Purifier is w plastic drink- 
ing straw equipped with a series of imotr- 
al and chemical filters lhat strain harmful 
microbe* from the water. Chemical pol- 
lutaiils and salt, however, urs tef> un- 
touched. 

\ctcirding to the munufflclurcr. SlufTT 
Enterprise*. Inc., of Union City, Califor- 
nia. chc Pocket Purifier can mm raw sew- 
age, st.ignam pond water and water from 
lakes and dJWQi into entirely germ-free 
drinking water The device has been ap- 
proved by ihe Environmental Protection 
Agency 

Each Pocket Purifier is good for about 
100 gallons of water, but ft* a safety mea- 
sure. Lis fillers become clogged long be- 
fore Ehai limit is readied 



There's gold in them (bar treesl 

By analyzing burned samples of 
Douglas 1 1 r wood from Idaho's Payette 
National Forest, ITS. Geological Survey 
screniisEs were able lo del eel promising 
trace* of gnld. silver and (m. Sample of 
beargnss ash yielded high concentrations 
of molybdenum. The minerals enter the 
plants' root sysiem* in water Ehai ha* 
passed through the deep- lying deposiis. 

The site has never been mined- E^eu so. 
the tesearchers say 1 here probably won"! 
he anoiher gold rush There. hceauM any 
lodes that might be hit are likely to be 
low-grade- 
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PIDDLING AROUND WITH SOUND 



A fiddling bio che mist believes he’s found the lost secret of the l egendary violin" maker s of 
Italy » By keeping minuscule wood pores open, he makes what he thinks are fine 



instruments. Professional musicians say he’s onto something. 



F or centuries, violin-makers have tried in vain to repro- 
duce the exquisite lone ihat gives some violins and cel- 
los built by Stradivari and Guameri their mil I ion -dollar 
price tag. Now h a Texas A&M biochemist and pan -time 
fiddler thinks he has the answer. 

It ‘sail in the wood, according to Joseph Nagy vary. Liv- 
ing trees have microscopic pores that allow nutrients to 
(low through; ihese pores close up when wood is dried, 
and they can be seen under an electron microscope on a 
modem violin. But on the old masters’ instruments the 
pores are open. 

"Closed pores make the violin vibrate too much/' says 
Nagy vary. 'Ttob produces unwarned extra sounds that 
muddy up the tone/ 1 Open pores, on the other hand, 
make the violin less elastic, thus allowing it to make a 
pure, sweet sound ’Tfs like a rubber bail/" he notes, ’If 
you drill il full of holes, it won't bounce as high/* 
Evidently, it was careful treatment of wood with secret 
formulas that gave the Italian luthiers rheir advantage 
Rumor has it that one step in the process was to soak the 
wood in beer, ihcn bury it in sand- When he tested 3 chip 
from a Guameri cello, Nagyvary didn't find any beer, bul 
he did find a number of foreign substance*, including 
gold. "Guarneri was a great practical chemist." he says, 
"not just a wood-carver. Many people have made beauti- 
ful boxes that sounded terrible." 

The reason no one found the open pores before may be 
that no musician was willing to sacrifice his insirumem to 
the electron microscope, Nagy vary had to search 10 years 
before finding his sliver, a pedigreed piece of cello, belong- 
ing to Paul Katz of the Cleveland Quartet, that was 
shaved off when the instrument w-a& trimmed in the 
1800s. "Now/’ he says* "I need to find a piece from a 
Stradivari." 

Based on what he learned. Nagyvary developed a wa- 
ter-plus-chemical bath (a secret formula of his own that 
he is trying Id patent), in which he soaks wood for six 
months. When dry, the wood is shipped to China, the 
only place where he has found a professional instrument 
maker willing to use it. The finished instruments come 
back id Nagyvary . who applies a special varnish — made 



from shrimp shells — that he also invented Now he is 
looking for endorsements from well-known musicians. 

Katz was among the firs! to try one. 'Tm very excited 
about Nagy vary’s cello," he says. “’The sound is quite 
amazing for a new instrument — not yet in the same class 
ZS a Stradivari, but with great potential/’ 

T he wood is also being used by some students at the 
Violin-Making School of America in Salt Lake City. 
Peter Pricr, the director, likes to experiment with new 
techniques He is cautious, though "To say this is what 
Stradivari used is premature." he says. “There are eighty- 
nine separate factors that go into a violin's sound To 
change just one thing can't make all the difference. We 
dso have to wail fifty or a hundred years to see if the 
wood holds up." 

But for now. those who can't pay a few hundred thou- 
sand dollars for a Strad might try a Nagyvary. At a price 
estimated a| 'faboui what you'd pay for a cheap new' car/* 
it could be worth I he risk. • 



An L'lectran micrograph reveal* closed pare* in modern violin 
v'ood (top), 4 new treatment can prevent them from shutting. 



Eiliiunsmn bj On id tl Klnm p*wLiJf i-ipta inGurs of AAM Univirvt:) 
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BAFFLING GLOW FROM SHUTTLE 




The space shuttle lakes offlike a rocket 
and lands like a plane. Ee also shines like a 
glow-in-thc-dark Frisbcc, and this has sci- 
enlists worried . 

The visible- light and infrared flow, 
though too dim For human eyes lo seen is 
bright enough in interfere with sensitive 
optical experiments that the shuttle will 
occasionally carry. Worse yet, glowing 
has also been seen on orbiting satellitcv 
There is a chance this could cause prob- 
lems For the Space Telescope, scheduled 
For a 193ft launch, 

"The Space Telescope could be ren- 
dered less sensitive than telescopes on 
Earth/' says Stephen Mcndc, the scientist 
in charge of investigating the glow, 'That 
would make the mission a lota! waste. 1 ' 

Two shuttle-borne attempts to identify 
the cause of l he glow have been undertak- 
en since its accidental discovery on a Co- 
iitmhi&t flight in April 1932- Results were 
less than conclusive. "Basically/' says 
Mende, “we + ve confirmed that the glow is 
hard to analyze/ 1 

There are several theories lo account 
for the phenomenon, including the idea 
that lhe shuttle* pacing through The thin 
(but still present} air over 100 miles up, 
causes oxygen atoms lo combine into 
molecules, then split again to release en- 
ergy Mende, though, favors another ex- 
planation: Molecules on ihe shut Ik's sur- 
face-water vapor or perhaps the 
Scotchgard coating that protects the shut- 



tle's thermal tiles— are knocked off by at- 
mospheric fnction and glow as they va- 
porize. 'But no one has any real Factual 
knowledge about ary oF this yet." says 
Mende. ,h We need better information-" 

Thai information may come from anal- 
ysis of data from a g.-o w-detee I i ng es pen- 
men E sent up on thf August shuttle. So 
far, all that is known is that the glow is 
brightest on surfaces perpendicular to the 
direction of motion A forward-moving 
shuttle, for rumple, will glow most on 
the tip of tis nose. The glow also seems 
stronger at lower altitudes. Unfortunate- 
ly, even though the Space Telescope will 
orbit much higher than the shuttles do. its 
extreme sensitivity to light could still 
make it vulnerable. 

For that reason, the experiment includ- 
ed tests of how optical equipment can be 
oriented to minimize the effects of the tu- 
rn inemty And data on various materials, 
including the paint planned for use on the 
Space Tekscope, arc bring analyzed for 
susceptibility to the glow— whatever n 
turns out to be. m 



IF WE COULD ONLY hiroess 
rainfftUI The power of the drops 
striking i Ddfr-aevt are* id i heavy, 
tnch'jjvfavur rain equal* that of a 
1 00-hofttpowtr engine. 



CANCER CURE 
OR WEAPON? 

Scientists have a new, efficient way to 
poison human tissues. Fortunately* their 
purpose is benign. Bacterial* fungal and 
plant toxins, some so powerful that an 
ounce could kill 3 million people, will 
soon be used in an attempt to treat can- 
cer, The dramatic new therapy has been 
described by normally cautious research- 
ers as a potential "magic bullet" again&l 
malignancies. 

The USe of poison against cancer is not 
new. Bui where conventional chemothera- 
py relies on poisons that attack cancer and 
body at the same time, the new technique 
uses antibodies td Carry a few toxin mole- 
cules directly to the tumor site. 

First, Cells are removed From lung, 
breast, prostate, colon or other cancers. 
These arc introduced into the blood- 
stream of animals, which read by pro- 
ducing antibodies that recognize and seek 
out the cancer in question. These antibod- 
ies are then chemically coupled to a par* 
Ticular toxin. 

When the loaded antibodies are inject- 
ed into a patient, they rush directly to the 
tumor, each cell Carrying a molecular "hit 
man," 

"The time is very close when the tech- 
nique will be clinically tested in humans/ 1 
says a researcher at a California generic - 
engineering firm involved in the cloning 
of such toxins. The fact that antibodies 
largely bypass healthy tissues in animals 
suggests that the same thing will happen 
with humans. 

One aspect of this anticanecr research 
has some scientists worried, though: The 
same genetic-engineering methods that 
produce large amounts of toxins For medi- 
cal purposes can produce them For mili- 
tary purposes. James Larrick* a genetics 
researcher, wrote to the British journal 
•VffJwrr warning oF such use. 

In Fact, the Department of Defense 
(OOP) docs fund research into genetic 
engineering. But according to Captain 
Sherry Stetson- Mannix, a DOD spokes- 
woman, the research involves, only de- 
fense. "Wc have to be able to recognize 
and counteract Lhe effects of biological 
toxins if they're ever used as weapons 
against us/' she says. She says that, be- 
cause the Biological Weapons Convention 
of 1972 prohibits the production and stock- 
piling of such toxins, "We don't do it." 

The industry source doesn't think tox- 
ins would make good weapons anyway. 
"Sure, toxins are toxic/ 4 he notes, "but 
how do you deliver them? You can pul 
poison On a bullet, but why bother? A 
build's pretty deadly already " * 
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PLASTIC PINS UR 11 A R 



A hcm. comptuer-d risen grid of plastic pmr. manipulated by interlocking latch and 
lift hat\ gives bfind people ready — and cheap — aca u to printed and graphic material 



BLIND “SEE” TACTILE SCREEN 



EXPLODING 
SKIN KEEPS 
TANKS SAFE 

When Israeli tanks Tolled mto Lebanon 
laiE year. they earned containers of high 
explosive bolted to their turrets and hulls, 
3l wasn't a suicide mission, however. 
The volatile armor wm intended for self- 
defenw 

Called ^iiaivc armor^ the new sys* 
fern lateen advantage of ihe special shaped 
charges used in him rank missile Tfcie.se 
projectile* have hollow rips const rue led 
so Ihfl] gases exploding from within foam 
like n cuEiing Torch to hum through Eh* 
lank's thick metal skin 

That dood't happen s^ieIi active armor 
Tlie explosive iv so sens] live ilia! it goes 
off in a billionth of 4 second when the 
I tank i*. hit* preventing the missile’* gases 
from focusing at all. The explosion is di- 
rected outw ;m). urd l he milk rciniimx un- 
* hJimied 

Aclive armor can aka defend jgaimt 
missies shot from other la Elks. These Lire 
usually streamlined shells of very dense 
metal that travel more itun ^600 md& 
per hour. At *Uu:h high speed>. the sheds 
get extremely hot So when they tut ihe 
iarget i*LTifc f the additional energy created 
hy ihe exploding armor vaporizes ihe hot 
me in l Instantly . 

Apparently the system works: Israel 
lost 60 tanks to Syria's 600 Hut active ar- 
mor is still crude m design The next step 
k lo Incorporate at dircclly into the i an it's, 
skin ■ 




A jet of burning gut erupts fwr ft rhe ftp 
of an armor 'piercing yhclL boring into a 



tunk\ metai skin fabave? "Aclhv armor" 
f be law) instutiily deflerix the explasiuti. 



Braille hL'hnkv ate expensive and bulky, 
so many forms of printed matter for the 
blind are m I mured vupp y Graphic mate” 
rsah in particular art often unavailable 
liut stkin r a new computet remind will 
enable (he blind to have inexpensive, 
ready access lo both. 

Existing computer tcrmmlih for the 
blind eilher produce voice mmnds or dk- 
play n single Tine of braille, I lie code of 
raised thyrs used by the blind for reading; 
none are Capable of graphic* The new 

terminal, developed ji the American 

Foundation for the Blind. can handle 
graphs and maps, as we!t as convent tonal 
letters and braille Using a grid of up to 
16*000 plastic "pins," it will be able to 
display :ts much as a page of bra die on u* 
fool -square 1 ‘screen ifc 

To ft inn a desired symbol or pdltcm, 
I he appropriate pins air raised slightly 
abewe their holding grid hy hundreds of 
set tutors Computer controlled. [hew de- 
vices drive horizontal rows of latch bars 
and vertical rows of lif: bars to address 
each pin m the malm. When a single 
hitch bar is pulled baet, all the pms in 
l hut row can be reived nr lowered by the 
lift bars. Use latch har i» then pushed in. 
lot 1 king the ratuai puls in position, and 
ihe syMem moves on lo the next row To 
read ihe display, l he liscf read only run 



his fingertips along the plfti 

According 10 itiventor Doughs Maure, 
the display has many applies lions for ihe 
blind- Researchers and snide rtfs, for ex- 
ample* will be able lo perceive graphs and 
charts. Airline list mgs and maps nan be 
made far mere accessible to travelers. The 
terminals are readily hed in lo most home 
computers. *0 any book* magazine or en- 
cyclopedia can be stored cheaply on CoS- 
senes or floppy disks- Says Maure* 'The 
bi mile book, instead of costing sixty dol- 
lars, will cost one fch And be pounds 
lighter as well 

The puce? Systems with a single line 
readout can run as high as M 2,000. the 
new terminal is expected to cost only a 
E^raclion of that 

Once the system is perfected, Maurc 
cipcch lhal users will he able So “turn ihe 
page +fc in iwo to four seconds, While that 
may not be faal enough for a game nf Puc- 
Man, It’s far quicker I him The reading ca- 
pacity of most blind people, ■ 



BENEATH THE SURFACE of 
the icarittK Sahara, things are re- 
markably wet: 1 511.000 cubic miles 
of wultr He under the desert sands. 
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economically justified only Tor special 
purposes, even though *m equal weight of 
plastic rocs fu rl her. Why are they so cosi- 
ly? “They aren't made in the quan lilies 
that would allow them to he less expen- 
sive/ 1 Hnhzberg says. "They could be 
cheaper, but I he volume isn’t there/* 

Even if the price of building a plastic 
engine comes down, Holtzberg thinki it 
will be some lime before The public will 
see n family car I hat has one. Moreover, 
the internal combustion engine will prob- 
ably always contain some metal Poli mo- 
tor's model has a metal crankshaft and 
camshaft as well as combustion chamber, 
“Some of the areas where the heal is ex- 
treme jusl don't warrant a plastic pan/* 
Holtzberg $ays_ 

For now, automobile manufacturers 
are trying out less e*Qtk plastic* in car 
bodies General Motors' new Kero Es 
built by bolting plasiic panels onto a met- 
al chassis. The body of Honda's Ballade 
Sports CR-X is 40 percent polder nlfoy. 
The plastic bodies not only in urease fuel 
efficiency; they are less prone to dents 
and corrosion lh*n metal ones m 



PLASTIC 
ENGINE TO 
POWER RACER 



do 



y$w a herculean 

ptilym firfl 

the jots metals da This engine, being built 
for a racing car is manly plastic {red}. As 
much as 200 pounds lighter ihati an all- 
metal engine, it's also more fuel-efpcient. 



“"Plastic" used te mean flimsy, brittle 
or cheap. Bui times are changing. Today, 
places that sell for 100 times iht price of 
machine steel are replacing metal in car 
engines 

Ensinern; a I Polimoior Research, Inc 
ofFaiflawn, Nk™ letscy. are building ihc 
first engine that is plastic in all but the 
muM heavily r .1 i.rd components. Why 
To reduce weight. 'The more 
weight you take pul of the 
engine, the less strain you 
pul on olhcr compo- 
nents/’ says Matty 
Holtzberg. the firm's 
president. This, in turn, 
means that other parts 
can be made lighter as 
wcU reducing strain even 
more. The plastic en- 
gine, which will ap- 
pear in a European 
racing car next year, 
is abouE 50 pcrccnl 
lighter than an all- 
metal model, 

Holtzberg won't 
say which supcrplas- 
tics he's using, but sev- 
eral would fit the bill Amo- 
co's Torlon can withstand 
press ur^-s up eo 30,000 pounds 
per Hjuiirc inch and long-term tem- 
peratures up io 500 degrees Fahren- 
heit PEEK, made by Britain's Imperial 
Chemical Indusi^es, can bear bOOnjegree 
heat Fir week* arid 430 degrees for ycarv 
And Hughes Aircraft claims its product. 
Thermid, loti Hand 600 degrees for Long 
periods and much higher temperatures 
for short ones 

So far, Ehc only barrier to widespread 
use of These materia,* is iheir cost. PEEK, 
for example, commands 52G a pound. At 
a time when Slructural sled can be had 
for 25 cents a pound, superplastics can be 



SKYDIVERS jinpins headfirst 
CAd plummet 185 fflitei per hour— 
only 2 units per hour elower than 
some meteors strike Hie Earth. 
-Submitted by Ernie Gallatin 
Analida, CA 



THE PinX of gravity if greatest 
at Hie Earth 1 ! aurface. The domtr 
tp the Kiddie of febe planet yon go, 
the Lighter yon become. If you 
could somehow roach the my eea* 
ter, you would he wdghHesi. 



DIOXIN DINNER 
FOR MAN-MADE 
MICROBES? 

Bacteria found in lake sediment and 
sewage sludge may one day be used Eo 
render dioxin. PCBs and other deadly 
pollutants harmless. 

A class of chemical* called halogen aied 
aromatics includes these and many of her 
toxic agents that have poisoned dozens of 
wasl e-disposal sites around the country. 
These compounds are import an I in the 
production of various industrial chemi- 
cals and are formed during such processes 
as the bleaching of wood pulp. But they 
enter [he environment in large quan lilies. 



resisi degradation and accumuliiie in sed- 
iments and living t issues. 

Michigan State University researchers 
have found Ehat anaerobic bacteria— 
which grow only in the absence of oxy- 
gen — break down certain halogcnatcd 
aromatics by removing chlorine, bromine 
or iodine from their molecular structure. 
"It makes ihe compounds less toxic and 
more susceptible tv additional degrada- 
tion by the same organism or others,” 
says James Tiedje, i professor of microbi- 
ology. Enzymes produced by ehc bacteria 
dio Ehc work, he sa>s, but Ehc precise bio- 
chemical reaction is sril! unknown. 

Wave-trcaimeni plants depend on nat- 
urally occurring anaerobe* to break down 
sewage, but until now, bacterial action 
against toxic chemicals has not been 
widely studied. "Anaerobes are difficult 



to work wiih/" explains Tiedje "because 
they're oxygen- sensitive and don’t grow 
very fast/' 

Tiedje hopes to determine whether an- 
aerobic bacteria are effective againsl 
dioxin and PCBs, His team will also have 
to develop efficient ways to use the bacte- 
ria Chemical plants, for example, might 
have reactor tanks in which the bacteria 
detoxify a wgmc stream of hazardous 
chemicals, And at waste dumps, they 
might be added to contaminated sediment 
or mud. 

If the scientists are able to pinpoint the 
genes responsible for the bacteria's action, 
Tiedje says, I hey might use generic engi- 
neering to make new, high-performance 
organisms thm are also easier to work 
wish. But fhai. he concedes, ts still years 
away. ■ 
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Lazy Millionaire Wants 
To Share The Wealth 



You ihink time* are u>u(th and: yMi'vt got prub 
leim? 

Wtff, | re mem Per ^hen a bank i urned inf down for 
m JOT loan. Now E lend money Eo I he bank — Crr- 
nfkaiev of Dtpeiii JlOQ.QQB 4 crack. : 

] remember 3 he day a car dealer gol b litlle nervous 
became I a couple 0* »H)rtlhi behind lm my 
payments — and repossessed my car. Nour I own a 
Rail* RtityCr- I paid fbr it in full — with cash. 

] remember Elbe day in y wife phoned me. ervihg, 
bcvjuw ihe landlord had ihnvn up ai I he house, dc- 
m^ndnijj liil rfml - add we didrt'E hive ihc rtrOney lu 
pay il. 

Now we own five homei. Two are ort e he ocean front 
in California fl use one as my office) One ii 1 
IfltofttM ^oWn -1 in Wiihlntton (ih«'i where *e 
spend ihc whole summer — loafing, Frthiiqj,,. swim- 
ming:. And niklini). One r a condominium on a iunny 
beach in Mexico. And ore ii inured right on the hesi 
txwh of the beu mUnd in Hawaii — M&ul 

Rigjit now | could sdl air this property. pay off ihe 
nKHinm and — wuhoyi tauutilng any df my mhef 
investment* — waFk away with over 1750,000 in caih. 
Bur I dori'i warn eo if LI. because I don'i Fhmk of ttly 
homes at "inyetlments.' - I'vero! other real male — 
and uocU. beimii, and cash in Ehe bank — for ihil 

I remember w-hrn I lost m-y job. Because I was head 
over hteli in yfcbi. my Lawyer toM me ihtOJlty Dlhtl < 
could do was declare bankruptcy. He was. *rnng. I 
paefj eff every dime- 

How . I have a million, dollar lint ol credn: bur I mil) 
don't have a job. In Mend. E pet up ekery weekday 
morning and decide whciher 1 warn 10 jo m work or 
not Sometimes 1 do — for I or 6 hours But about 
half the cirae, I decide 10 lead, g* for a walk , n|l nsy 
boal, swim, or ride my bile. 

I know * hat M's like lo be broke. And I know * hoi 
It's like eo base everything >ou wanr And 1 know Lhai 
you — like nre — can dr ad? which one ti'i going to 
be. It'i really ai easy as t bar. That's why E call It "The 
l«y M*nS W*y to fikhet " 

So I'm going ro ait yews to i*ful me mfnrtftlflB 3 
■don't need; money Ten dollars In be enacs Why? 
Because J want you to pay mtenlion. And I figure that 
i f you've jot I W mi e^red , you 1 II look liver whm I irnd 
you and dec We whether 10 send it bach . .or keep it. 
And 1 don't want you 10 keep ir unless you dgyc t IfaH 
ie ' a worth u kaaE a hundred ilmn whit you invested. 

lithe maiedai ‘■worth -1 JHJ? No — if you Ihink of 
il * m < paper md ink. Bui that's not what I'm idling 



raw 

Hm'I laJhf »} wtiH ro# IE, tVn Ate lUiffii from v 
lldn l« RTFtwm and mviIm: 



Hr only w«ks MIT 1 he rear its hi\ stunning eflrtton 
i_ iJi Tcrniu S-ur.-.n Ik i. h t irid f>in when fke'i ihrrr he 
[mli m short ho;iHi in niher wewd i, Jik Kuho n 
ibr pnrmype fur ’ 1 Thr Vary Man" i Ni Rkhn 1 1 

Kghj : 

Joe <tw*. iwre ri*n on poiorul ffobam^. v 

MiKa Ihftn 

Which 11 j HiLc-diui|£ Kurba jJmDfi wnu lunkrupi 
bKl **l 'ht 

fcik» (ktiid^wrtm; 

Thi b mL [uiE fir n huQilffldi of iRen 1 ! fram perKnii 
fw Ofik’.l by j| 

Im *i |ilf i Ilf f eM in fcfiriMr- 

"Golrvi | ci*>.T 1* ji Ihc bnl inirvjc Ehit ocr hipipcunJ 

ia iw," fxpluLi Jm Kirbn ftho ftfEii rrnm nnc 

i^vttaeii iti.uftk 10 1 fflidioh-dolUr b^tineii Fwu« 

lortm: 

ANifi tawKtPJ. iruwfij s5l0* Mf. id^rMiwIt. ^ 
1 riJ alMlE r he miJc hii, fartune . MiO.OOO 
Muarj MiUftf <JmvR«NEIr1n 
Mj>bc Ik K^rhc his Ihc iccrri. Dcn'c vra think, ^au- 
owr il -la yaunrif ro find 1 aul nhn 11 ki ill nhpm 1 1 
juix finnhed II — and I'm otr iHI 1 vsn-iimn 'n-t'rlF Gel 
Ihc idea? 

iMt Bmh ErirptfHl. 

Ik's pcogiimrnrd ihc p«jh londn Ihc Ilt^ min. 
Tk IIMib 111? M 11 : 

Hf pnnii. uiacrrwnEL like ''Mimti people ire irio biiii 
f4ini4ii I K i. i n | 14 iTUli *tw Ifrtey " He ihOwl d hate 
idJrc! chaJ loc many p»nk ihe if d^i irr iro btiit 
oinini a lrtini ia 4 o nay Itun* 



Whai 1 bio selling, is ir for rad non. Afo/e informaEintt 
ihati I ^jbrt when- I'm r*id ilOOd as » guesl speaker 
Afpfr iftformaEion than I gi-re in a one-hour coniuhp- 
ilon Tor 5MJC?. 

Hui you're realLy mu mkmg ifnytkmx Became 
first. E don't him you 3-D send me any money — at 
lease none lhai I can uv. ItAitid, .11 a ■n.itvn of your 
sinceriEy. send in your chccl or money order md 
posfdi ft il for for wrtffri fro^ Eoday- You we, it’i noi 
Teaily money because it'i- not uecnEiahk — b^ufn. I 
fton'l even touch it for sia *eeks anyway. 

In Lhis way you'll ]ijv^ ploiiy of time tn E-eceive my 
material look it over, try 11 011.1 and p/ow 1 0 yourwEE 
ihal evetyihicig. I mi idLirjycur ktrue. 

T know fthul y^u r re l hinting- "He goi itch EHllng. 
people how to gfl fk'h." fbe truth is — and Lhis is 
very imporranl — Ihc year before I ibared "The Laj> 
Man's Way to Rithfr." rny net income wai S2 
And wbal II'IE send you tells iusi how t made that kitsd 
of money, wotkin* "parr rime". . .1 few hours a 
day about S months out of the year. 

Ii doebn'l requite "«Juc*|ion 11 3 'in • high scbmri 
iraduue. 

IE donn'E requlee ‘'capHil" RtmemibeT I ™ up to 
my neck h debt when 1 Varied. 

Ii doeirt'E require "luck.' t - ve had more than mv 
share Uni I’m not promising you ihai you'13 make as 
much money as I have. And you may db beller. ] per- 
sonally know one man wbo used ihe*e pnriciples. 
worked hard. miJ nrkde 1 1 tiiIEiw duLUrv m ft sears 
Hul -money iin't everyihuig. 

Ir ducsn't require "toJenl " Jtis4 enough braini ed 
know whaJ to look Toe. And I'll tell you llsm. 

Ll (tnckn'i require "-youth" One ramm I worked 
with is over TO. She's iraitW thf world over, making 
all the money she needs, doing only »hai I taughE Iut 
I t doesn'i reqsiiee "espef ienoe ." A wkfew in Qvk^o 
ha^ been aMer^ginB 125,000 a year for Lbe pau 5 yea**, 
us-ing my metbpdi 

Whai does It require? Briitf. Enough to like a 
chance. Enough 10 ahwrb wMi i'3l >fnd you. Enough 
lo ptJI 1 hr principle's m(u aclon. If you do jim th» — 
nothing muw. noihmt \on — the millts «4]l be hard Eo 
believe Eemcmbcr — 3 guaiincee it. 

Yew dws h l have 1-0 give to your job. HuE you may 
soon be making w much money 1 hai ssju'tj he able to. 
Onet again — I (UiraiUee il 

3 know you're skepiicaF. Well, hefe Utr wmr com- 
inntLi from oiit^r pwpk. (Inrlials hive been used lo 
prosed ihc wnio'i privacy. The cir*gjnab are in my 
nJ&.l E'm sure thflt, Hkc you, t hew peopk dido 1 1 bdie^e 
me either *3wn they dipped the coupou. CiU£v\ ihiy 
flgufed thar, sdnee F waLft'i gnng to depwR 1 heir checks 
for in wtftkx^ Ihcy h4d iiothrix lo lose. 

They were rigbl- 

Artd 1 Aw d i wAw th rt amwtf ■ 

'Made 150,000 JufE fpolinj; MDind’ 

"3a February you seni me (for len bucks) your Lazy 
Man's Way lo Riches- Since 'hen E have made appro*- 
imaiety 50 grand (150.0001 jias footing around on ihe 
basis oT your advice. You see fc 3 really am lazy — 
OLherwrse I could have ntade SO iriilliun! Thank y^u!" 

R. Mck., Atlanta, CA 

ilt.HIU lm 11 days' 

Jk . . . rcceis^d S2-i,000.00 m the mail the Ijii 45 d ayi 
"Th*nks ogam " 

E.G.N., MaEcwaii. WV 

l«nn jm to istf pet week 

lh . . .when I sent for your (l.aiy Man'i Way jo 
R iches). I wai delivering ihe i - a Timev ferr per 
week Now | earn an average of 1565 per week, 
have 17,000 m the bank unJ a condocnmium 1 hat's 
wnrih W^000... IH 

I.K,. Culver Oly.CA 

thru's rti] il^ipplfig nr' 

"Since I've got your [Luy Man's Way to Richest m 
llr]y . r™ signed 4 cninpacin IhCre - ! tfC Mopping 
me and I'm -so high I need chains to keep me on the 

gE Lililld. ' ' 

M.T., POrllard, OR 

JlM.on hi rie^ti rtiocihi 

"Two yean ago, I mailed km icn dollart in lAecr 
desperation for a bcrier lift One year o£o b jusi our 



rif thebluS iky, a man called and Lilfrrcd me a pannrr- 
ship 1 groirfil ovtE l^tiO,uqf)caEh buiincH in rieven 
morilhi. You aj-e a Cfld wnE miiacle Lome " 

BrF-. Pa^itdda. MS 

IT.t Mti in five days 

"Last Monday i used what I learned cm pajie Eo 
make 1"? ,CX>0 If took me all week lo do u r bur ihai'i 
nor bod for Eve dayi' wnrk " 

M O., Topeka, K5 

Whar P'm Hying is probably conirary m whai 
you've heard frflrtt yoor frinid^H your family, your 
teachero, and maybe everyone ekt you know. 

I can wily aik you one question. 

How nuuty of them are mil linJi carpi’* 

So ii*f up to- you 

Sis weeks from today, you tan be nothinj: mote 
ihafl a tilt 1= alder *- or you can be on your way to gel- 
ling rich. You dee»de 

The wivciE m$.n I ever knew (old me mmrthing E 
never forgot- "Most people are too busy taming £ Hv- 
ing 10 make any money ,H 

Ulhi'e take as iurtg as I did lo find ouL hr was right. 

I'll prove ii eo you, if yoi/H lend in ihe coupon 
now t H m no I asking you io "bdkvc" me. Juu iry ii 
If I'm wrong. aJl you've Ion it 4 couple Of minirttt and 
1 poirage stamp Bui whai if l H tn EigEu? 

5cw?w haw railed it a Miracle. Some haw called ii 
MajttC. You 'it n stt it ''The Secret 0/ the Agei . " 

Am /or me, t rhank God that he/Mr hf rUtr! 
MtttimuNfr Joe Xarbo le/i, for atf to .-f hare, ihe secrrl 
0/ "'The t.az* Matt't H 'ay to Richfi . " The above 
rtv*y. -Hthieh rj- m ha own words 4 cr ha Ktft io you, 

Bpcau*e of Ebe nklUre of (hit ipccial offering, we 
can guaranree delivery oniy ro rhe readeri of ihti 
puhlknoon who respond within the ne^E 10 days. 

After Ehal date, orders will be filled lui a "firu 
cCWit, fievi wfved"’ basis as l uni ms supplies last 

To order, write youi name and address (in ihe 
cOslpcmi and- send iL with your ilEModay. 

Remember, the ant? way tq gnar&iHtt pronipE 
delivery hi TO respond today 

Ef you have any qutiiioru, you fti*y call us H (T]4> 
gffl?Laj5T during normal businesa hoarL. Make your 
check or money order payable ro Financial Publishers 

Sw karbo - ITiiB S*iih Pieide, 

%ubv 1 Ek-icti. CA 



Sworn EUaicraeiu: 

"Oil [he bads OE my professional relal bonship a.s 
hii accoumam, l certify [hoi Mi Karbo'i nei 
worih is tnoiie iftsn one million dollars," 

Smart A. Cogazi 



Bank Refertivce: 

Bunk of Vr'eumlnvief 
S25l WeMminMCr Avenue 
WesimniMcr. CA MWH 



1 Financial Puhtiihers 
I IT 105 South PaciTic, Dept 351 -A 

■ Sun-Kt Be^ch, Cafifointl W74: 

You rrv.ih be Tull of bean h, bin whut have I gol Eo 
1 hr*?} Send me The Lizy Moji’i Wij To kichei. 

■ Enclosed ra mv check or money order postdated 
* mi weeks from lodayl 

3f l return your material — few any reason —* 
f wichln thai Time, res urn my uneished check or 
9 monc? order lo me- On that ha*u. Ti^s'l my Ecu 

J doUafs. 

I Aw 

lPU 41* CAint Ciearlyl 

Addpti 

j sn 

I 

SOftHT - NOfWS 
i All foroin mAn p4 t*w nUI i»o aaltuv] 





Don’t Be Caught Out in the Cold 

this Winter 




Treat yourself to a new pair of Weinbronner insulated boots, and 
Increase your enjoyment of the outside world this tall and winter. 
Our tradition of North woods Craftsmanship in outdoor loot wear 
does more than just keep your feet warm. H also provides total 
comfort, durability and dependability . , .from top to bottom, inside 
sod out. 

When you re looking tor qual tty a nd value in bools a nd shoes, look 
lor the name Weinbrenner. . . The Craftsmen of the Norihwoods. 
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VALVE AND AT PROPER HEIGHT 



FLUSH BAIL SWEATS 
TJGHTLV AGAJhUT VALVE 



PLUMBING PROBLEMS 

from ftiw 5 6J 

a crawlspace or basement house, look 
for cleanouts under the first floor, 
cither inside or outside the foundation 
wail. Long sewer fines also have dean- 
outs at or below ground Level. 

To clean far-reaching blockages in 
sewers and main house drains. you'll 
need a larger, more powerful tool than 
a drain auger. You'll have to rent an 
electric drain-cleaning machine. Ftexr 
hie steel cables come in separate 50- ft 
lengths that couple together to form 
longer runs. Be certain Eo get enough 
cable lo reach from the roof vent stack 
or cleanout location to the street sewer 
or septic tank. 

Drain -cleaning machines* like drain 
augers, can use a variety of cutting 
tools. Start with a straight auger tool 
attached to the cable end. The straight 
auger bites into the clog and retrieves a 
small sample lor identification Now 
you can select the appropriate tool (see 
the drawing on page 56) for removing 
that type of dog 

Caution- Care must bo taken when 

using sharp tools in plastic pipes Work- 
ing the too! in one spot for too long 
could Cut through the pipe. Keep the 
tuning tool moving as it notates. If the 
tool won't turn a sharp bend:, switch to 
a smaller,, more flexible bulb tool. 

Running toilet tank 

When you flush a toilet, the handle 
lifts a rubber flush ball so that water 
can enter the bowl. As water leaves the 
tank, a hollow float drops with the 
water level, which in turn opens an 
inlet valve connected to the water sup- 
ply line, The flush ball then falls back 
into position and seals the tank. At the 
same time, water enters the tank and 
the float ascends until it doses the float 
valve end stops the flow of water, 

If either the flush valve or float valve 
fails to see t properly, water will run 
continuously Into the bowl and through 
the drainage system. Running water 
can be stopped by adjusting or replac- 
ing the valves and their parts. 

The ball that closes the flush valve is 
made of rubber and can corrode or 
become misaligned to create a constant 
trickle. If there's any sign of corrosion, 
replace the flush ball. Acyugt a mis- 
aligned ball by straightening the lift 
wires. If a chain is used, try shortening 
or lengthening it. 

Whan the tank fills and water contin- 
ues to flow, check the float and float 
valve for faulty operation. Lift tbs float 
by hand. If the trickle of water ceases, 
bend the float arm downward slightly. 
This applies more pressure ot the valve 
as the water raises the float. If this fails, 
unscrew the inlet valve assembly and 
pul! the valve out of its seat Chock the 

POPULAR MECHANICS - NOVEMBER mi 



Hera t an easy test tp determinr if a loiret 
tank U leaking into F*e Add a few 
drops of food coloring to talk m it refills 
after a flush. Several minuter later, check 
bwl water for dEsooioratlon. Sec drawing 
above for possible souren of ErouNe. 



Toilet tank replacement parts are available 
for qukk repairs. A fill vahre (left} and flush 
valve flapper | right] are more reliable than 
origin*! hardware, nil valve should be an 
andtiphon type to prevent croH-connec- 
tion between toilet and house water. 

S9 



valve seat for any debris or corrosion. 
Finally, dean all surfaces and replace 
all corroded parts. 

Repairing leaks in pipes 

Most leaks occur at the joints, where 
sections of pipe are joined with fittings. 
Bui, leaks can also appear along the 
pipe itself. Here are fixes for both, 

A leaking threaded metal pipe joint is 
often fixed by simply tightening the 
threads using a pipe wrench. Ifthe joins 
slUJ leaks, unscrew the pipe from the 
fining, apply pipe dope or teflon tape lo 
the male threads and rejoin the pipe so 
the fitting. To repair a leaking sweat- 
soldered copper pipe joint, it's best to 
disassemble the fitting and resolder the 
joint, Be certain to dean the mating sur- 



faces wixh fine sandpaper or emery 
cloth before resoldering. 

To siop a leaking solvent- welded 
plastic pipe joint, first cut out the 
defected fitting using a hacksaw. Then, 
use two couplings to solvent-weld a 
new fitting into the system. 

The method for fixing a leak in the 
middle of a pipe is the same for all 
types of pipes. First* cut out the dam- 
aged section and then replace Jt After 
cutting out a leaking section of metal 
threaded pipe, unscrew and discard the 
remaining pipe sections. Then, thread 
in two new pipe sections. Now Join the 
i wo sections with a union fitting. 

To repair copper or plastic pipe, Join 
a single pipe length into the system 

(PliAiM IMffl to GO) 



TOILET TROUBLES 



FTEMS TO CHECK WHEN THERE 
ARE TOILET TANK PROBLEMS 
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using couplings at each end. Then sol- 
der or solvent-weld the couplings to the 
existing pipes. Mote that with this pro- 
cedure there must be enough space to 
push the pipes aside slightly to slip In 
the new pipe and couplings. 

Thawing frozen pipes 

Preventing freeze-ups is far easier 
than trying to thaw the pipes after- 
ward, Bui, if freezing does occur, there 
are methods for defrosting the ioe with- 
out damaging the pipes. Caution: Fro- 
zen pipes split open easily, so work on 
them carefully. Never use an open 
flame 10 defrost pipes, the intense heat 
could cause a steam explosion 

The quickest way to thaw frozen 
pipes is to wrap them with hot water- 
soaked rags. Then, as the rags cool, 
pour on more hot water. 

An electric heat lamp or hair blow 
dryer can also thaw frozen plumbing. 
But dorrt allow the heat source to 
remain in one place for too tong, Cal- 
trop- When using electric heating de- 
vices. keep the power cord off of the 
wet floor. Work while standing on dry 
wood boards: never stand on a wet sur- 
face while using electric toots. 

Regardless of the defrosting method 
usedp always start from the faucet and 
work back toward the house water ser- 
vice Id prevent any pressure buildup. 
Be certain to open all faucets in the line 
to drain melting ioe. 

The best way to prevent frozen pipes 
is to wrap them with electric heating 
tape. Once plugged la the tape main- 
tains a temperature j us t above freezing, 
Some heating tapes come with a ther- 
mostat that operates the tape automat- 
ically when the temperature drops near 
freezing. The thermostat is not only 
convenient, but also savos Energy. For 
addfciofiaJ protection,, cover the tape 
with fiberglass Or pipe insulation to 
help retain the tape's heat. Don't cover 
the thermostat with insulation. But 
insulation alone isn't enough protection 
to keep pipes from freezing. 

If a house is unheated for long peri- 
ods during below-freezing weather, the 
plumbing system must be drained to 
prevent freezing. First, turn off the 
water at the house main shutoff valve. 
Then flush the toilets and open all fau- 
cets id drain the water supply system. 
Now drain the hot- water heater and 
shut off its fuel supply. The small 
amount of water remaining in the fix- 
ture traps are protected from freezing 
with automotive antifreeze. Four one 
cup of antifreeze into sink traps and e 
half-gallon into toilet traps. Finally, 
shut off and drain the house service 
entrance to prevent the water mei&r 
and nearby pipes from freezing. HP i 




Tbb quick, temporary repair for feafcy pipes 
will last until a permanent fix can be made. 
First, turn off wafer and open a faucet to 
release pressure. Clear around leak by 
scraping with a knife or screwdriver. Then 
apply epoxy glue liberally to leak. 



A compression clamp tombs oi two curved 
metal plates hinged on one side and lined 
with a neoprene pad. Plate clamp around 
the damaged pipe and tighten clamping 
bolB located opposite hinge, Clamp wgrki 
best on imair holes and short splits. 




This homemade clamp stops small leaks 
using a thick rubber pad and a hose clamp. 
Wrap (he rubber |a piece of Inner tube or 
sprit rubber huwj around damaged pipe 
and tighten clamp directly over leak. 




Cut our a leaky pipe section and replace it 
with plastic pipe Use CfVC tube designed 
for hot and cold water, fr dtai transition 
unions to cutoff pipe ends. Then solvent- 
weld new plastic pipe between them. 
Geragrfp adapter shewn limply hand tight- 
ens to copper tilling without soldering 



THAWING FROZEN PIPES 




The quickest way to thaw frozen pipes Is 
with hot water soaked cloths. Start defrost- 
ing an faucet end of pipe run. Pour hot 
water onto pipe os cloths cod. 




Use an electric heat lamp to thaw pipes. 
Start from an open faucet or unfrozen sec- 
tion of pipe to avoid pressure buildup. Keep 
lamp and wire away from water. 




The best way to keep pipes from freezing li 
to wrap them with electric heating tape. 
Each Ilne^ foot of pipe gets two complete 
wraps. Don't let tape overlap Itself- 




When a hotse Is left unhealed for long peri- 
od** the plumbing system must be drained 
to p re v e n t freezing. An effective way to be 
certain (hat all water leaves the pipes,, espe- 
cially In the low spots, b to blow com- 
pressed ak Into an open hose bibb. 
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VANTAGE. 
THE TASTE OF SUCCESS. 



Great 
with 

That's Success! 
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Buy A Stihl mid -sued saw now mid 
get the extras' Choose between 
tKe 009L. U10AV01 1 AV 
024 AV E, 028 Wood Boss 
or the 052 AV And get a 
heavy-duty carrying 
case, file, rile handle, 
wedge, hook and adjust, 
firewood Ijooklet, saw 
chain booklet, safety 
manual, owners manual, 
eight ounces of engine oil, one quart 
ofbar and chain oil. and extra chain. 
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Securin g wires 



WRAP AROUND 
OTHEfl BRANDS 




Often in electrical repairs ii is neces- 
sary to secure muEtistrand tamp cord 
under a terminal screw, The fine 
strands have a Tendency to move out of 
position as the screw is turned down. 
To keep the cord in place separate four 
of the strands and wind them around 
the others m an open coil. Then snip 
the secured wire strands to the needed 
length, pinch them around the terminal 
and tighten it— E,T. Gunderson 



Saw holder In sawhorse 




For a long time, I had trouble protect- 
ing my handsaws when transporting 
them indoors and out for use with saw- 
horses. When I hung the saw by a nail 
from the sawhorse leg. iba saw often 
would fati off. usually dulling the teeth. 
When Said on the ground. Lhe saw 
would be stepped on. or kicked out of 
the way. I solved the problem by cut- 
ting a saw slot in each end of the saw- 
horse crosspiece Now. when I am 
through with a saw. I drop it In a slot 
where it remains until I need it 

— /Toward E. Moody 
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CREDIT CARD ORDERS A CUSTOMER SERVICE 



call 1 - 800 -CAE-BOOK i 
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Uving-ROornLuxiivylnAConipaa An AerodynamkMercedes-Beater 




Survived Otir Thrashing Admirably Update On OurTHpsTbTbe Dealer 




Domestic and Foreign approaches to luxury: Chrysler New Yorker (left] and Audi Sotfti, both iwcl. provide more than basic transportation. 



N crw that the average price paid for 
a new car is over SI 0,000., it 
seems reasonable u a look ai what you 
can get if you stretch your budget a bit 
and pay a sticker that's in the teens 
Wo've added two luxury cars to our 
fleet— one domestic and one import — 
and we've been racking up ihe miles 
Meanwhile, three other cars we ve 
told you about — the Cimarron, Camaro 
and Eagle (see PM Long-Term Car 
Tests, page I/O, June r S3) — have been 
returned to Cadillac, Chevy and AMC- 

Chrysler New Yorker 

The Maw Yorker price starts at just 
over Si 1.000, but can easily top Out at 
$15,000 or more. Ours has Just about 
everything^ — including an appeal that's 
astounding One Lincoln Continental 
owner was taken with the car's good 
looks, but thought it too small. He 
changed his mind as soon as he sat in 
the driver's seat. Once on the road r roll- 
ing along smoothly and quietly, we had 
to answer his question "Six or Eight? 1 ' 
with the correct reply; 'Tour " Indeed, 
we've found the ES-llrrer. Mitsubishi- 
made powerplam a most willing per- 
former in this luxury compact. 

Other drivers, more at homo in 

&4 



imported cars, also respond favorably 
to the S3 New Yorker. Yes, even with 
its column -mourned, automatic trans- 
mission shift lever and living too m 
seats. Chrysler has really put together a 
nice one: not too downsized or puny to 
alienate the domestic luxury car buyer, 
and not so insolent a chariot that it 
would drive more buyers into import 
car showrooms. 

We’ve put over 2,500 miles on the 
white, fwd Mew Yorker so far and have 
had not so much as £ stumble or glitch. 
Handling and ride comfort are a beauti- 
ful compromise between a mo-taut 

sports sedan end a iso-soft luxury car. 
We ve been averaging 2Q mpg (EFA 



city figure is 22), but you can under 
stand how we yield to the temptation to 
drive somebody else's car tn a way wl> 
would never drive our own. That being 
the case, we thtnk 20 mpg is pretty 
good- We do promise to make at least 
one economy run (however short!) to be 
able to report a steady, £$-mph high- 
way mileage figure. Maybe we'll let the 
excellent cruise control do the driving 
fdr ui.— B.H, 

Audi 5GOOS 

It's summer in Mew York as we write 
this, but there's one great escape from 
the heat and humidity; the 5DOOS. The 




After 5.000 mllei. but In u good condition u wv got It, we drove Cimarron back to Detroit. 
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terrific, quiot, climate control system in 
this streamlined Space Shuttle has 
passed the test, and we like the digital 
ptindvin for interior Temperature, The 
interior of the 34 50005, as nice as it is r 
isn't nice enough. Ifs got tos of good 
features (as reported in Driving The 
Audi 50Q05 page 138, Aug '831 hut 
we find it too . , Volkswagenish, May- 
be a piece of burled walnut in the dash 
would do the trick — a touch to remind 
you that you've just gone almost 
$20,000 for ymir latest new car. 

The flush window glass, which is 
part of the superb aerodynamics, keeps 
the ride quiet, whatever speed you go. 
And at whatever speed, the 50005 han^ 
dies more like a Two- sealer sporiS tor 
than a four-door sedan. We've been 
throwing it around for over 3.000 miles 




Chevy Camara went back to providing flrat- 
dm performance after flats, were made. 
Faulty dgarvt lighter was main problem. 



and averaging 21 mpg. That's with the 
five-cylinder engine working with 
Audi's automatic transmission. Driving 
the 500G$ # you really appreciate a large 
fuel tank It's nice not to worry about 
fuel for 350 miles or so before refilling 
{about 1? gal. average)- This is In con- 
trast to our refills with the Now Yorker; 
about 10 gal, every 200 miles — a nui- 
sance- 

Cunsjdenng handling, performance 
comfort and workmanship, Audi's flag- 
ship is one of the finest cam we've ever 
driven. Gars with three-pointed stars 
on the hood don't offer any more driv- 
ing pleasure. As for status, of course, 
che Mercedes star still has it over 
Audi's four rings. That's the costly dif- 
ference — B.H, 



Cadillac Cimarron 

We put over 5,000 miles on the r S3 
Cimarron before PM J s Science Editor 
drove it back to Detroit to return it to 
Cadillac. The 7,5QQ-mite maintenance 
came due during the lime we had the 
car and we had it done at Potemkin in 
New York City; the chipped chin spoiler 
was replaced at the same time. Total 
charger $190,09. Of this, $1 10 35 was 
labor, mostly for painting a new spoiler 
to match ea r color ($40) and installing it 
(S4Q). The panel itself was $32.82 and 
the paint $14.35. f There's a business 
Opportunity here — a nationwide chain 

(Fleam ftim ro pagt* 68} 
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(luimmhx* oj \rttitfactioN 
Try the Foley- Be: saw r youf own 
stinp lor is lull 3£M)ayS antf put it to 
rconc tor you Give H a ihortfugft 1*sl 
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A'C H :c-tufn every penny sent with your 
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^-atislieO or you cet your money back ' 



This One Low-Cost Power Tool 

SAWS to desired Width... 

PLANES to desired Thickness ...n 
MOLDS ail papular Patterns . . . 

Alt at once or separately . AM By Power Feed! 

Only 3 -ln-TVkorkjdiap fin>l Of Its Kindi 
From Ifie Oay W Arrives Your Planer will 
make and save you maihtv Wilft shortages anti 
inflation driving lumber prices sky^higti tfors 
versatile pow&r too? easily pays Tor itself dy 
quickly converting low-cosi rough lumber into 
high value finished stock In jusl one pass turn 
out your own quarter-rbund. dofcJ and window 
stop, casing, tongue-ana- groove afl popu- 

taT patterns Other Foity-Beisaw operators are 
making cases lor grandfather clocks, (urn fours 
picture frames fencing bee hrves, bed slats 
surveying slakes all <iruls ol miltwork 
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. il is engineered and buNl to industrial sTarv- 
da rtfs, hut factory-direc: sefong keeps liter price 
row Handles lough oak and walnut as easily as 
pine, an Iso simple to jperate even beginners 
with no experience can use it. 



Start Your Own Business 

Earn Extra Income 
Right at Home 

Yith just ihii one Iwusi poweT'fctd machine 
in a eorwr d ywt or ha-wneriL you 
an set up a profitable business tr. supplying 
lumberyard*, cablnflftttkm. carpemen, n> 
modelers. conlrafSors utd hobbyist* in your 
irfa *itb custom ptord lumber, trim, mold- 
ing All of their mlkork requirements 
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and departmen l stons, or sell di reel to framing 
shop* All siaftdixd patterns m stock cllv 
khu knives ground to ynur draign or sample. 




FREE 

BSBKLETI 



Set FREE Book 
h Hl> fads and 
loll details . RUSH 
CCUPON TODAY' 



|7 i J i*/rr.M fci'i N 

Xuuftoi ,'iJ 

tfii/i MflJW JlH.iT 

irrW^T-' A- 



FDLEt ULSAW CO 
9033ft HELD BLOB 
KANSAS mr, JffD. Mill 



Does Die Foley-Belsaw Pay ? YOU BET! 

READ BMAT OTHER FOLfY-BELSAW QWNEB 1 SAY: 



J- flfrftd Irliutl mint I Befifcvr IT.a: [hr Plane r «s IFie Cwrtf IftwUffltfil 1 
r-er rrjrjD I *r. | pin^r rt^n Ppr yUn jn(| pm ,xiw r? I:rp^ Th( 

Fijiev &5iHw Km ta rr.n$ Mir t&D CCO ?nra incfl™ m fhi past 

rivfv . mn 

ftobtn iawr&r ^QMtuuai, Ofeacw 

rVfl fti iCM-11 I DOir-tH I pilcn III A,7lni^ HI rhf rm;gh inQ afTer 
plying vl mi Ihc Fsifj BplHw I fcgurpfl up IfK money I ^i*Cd FI 
* 4 $ rmuij^ id m "sr 1 mMhir.ds J M t*H or I^e Ham n t%nv dc^s 
z good \ub 

H S Cl-iri.. St'^nglml-Cl Ohl* 

Tfcti Ci^drd thts m**rf.n piyi rof \u.yt by fnjury 
mgiEv oul ol K19 tKii idi n 11 1 Y*?i « 4 l inichinc and l con 
Mm ir 11 ^arr t*if- 1 im priM ir d«a zva^tiing yna 

liv it *tM\ 

Stnurli. Dranq^Mi lie. Pt nm 

. . . JU FMfpWs«l ts Tit ctaita Ot PwMftlWur*. I r«*ift- 
irsnd FVaae^-B-=lvJr« i Flam Sew m ih( m* 1 uiriul Ihgp 
mi mjr Viy could t! wr Wc we cryi? tiny <Uy in |ti| 

nnnK&LNOi rr Xl*' HMp ind ceu^'r ^bi Jlrag wdnuui n ' 

JA'y mess EH ™- Cdircr WDflK.SE MEH Va^atm* 



NO OBLiGkTlDN And 
NO SALESMAN Call i ! 




Folev^dsiM Cc 
ana field Bld<r. 
Kansas City. Mti Mill 



O ttS. c Mae «fid mt iha rfllt eoofclM ;lul an^ts atk 
Dampkfle iKts dbcul ynur Planer- Hfode‘ -Saw ind 1 Futi 4rtat-£ 
hh tom 1 can nwtiy br 1 ffl-Dzy Fr« Trr# rvphl n my wrt 
ihcp I tndeisLifua LhtfE n No Dbbpvnnn jn-dltiu No 
Anin mr : call 

MAHIE 



ADOniSS 

CITY 

STATE 



ZIP 



! 






POPULAR MECHANICS - NOVEMBER 1 983 





Driving Hie buzu Impi 







I rode to the MGM Grand on Las 
Vegas EJIvd, with two Isuzu dealers. 
Wo shared the tab. On the way from 
the a upon, the three of us talked about 
the Impulse. None of us had seen the 
car yet, and the dealers were really 
anxious to find oui the SRP — the 
Impulse's suggested retail price 
One dealer thought the car might 
Sticker out around, Sl6 r 000. He hoped 
he was wrong, because that price 
would put the Impulse toe-teKoe 
against the Toyota Celica Supra and 
Datsun S80ZX— two tough competi- 
tors. 

The other dealer said he r d heard that 
the Impulse wouldn't cost more than 
about Sl4 r Q0Q- This would give it a 
good chance against the Mit- 
subishi Station, but might 
causa it to run into flak from a 
loaded Chevy Camara Z2 ti- 
the Pontiac Firebird. 5.0 liter 
Mustang GTS and. especially, 
the Mazda RX-7. 

A few hpurs later, as the 
throe of us sat inside the 
MGMs main ballroom along 
with SOD other Isuzu dealers, 
the company's general man- 
ager. Jack Reilly— after an ex- 
travagant unveiling of the Im- 
pulse — revealed the news; 

The Impulse, he told a hushed 



Our road test reveals 
Oriental practicality 
in an Italian suit. 

BY MICHAEL LAMM 
West Coasr Editor 

audience, would carry an SRP of 
S 9.995 

The dealers leaped uip. stomped their 
feet-, dapped their hands, whooped, 
hollered, hugged each other, jumped 
up and dawn, yelled, cheered and. gen- 
erally, couldn't believe it. 

I never thought I'd hear a crowd go 
wild for a SlQ r QOO pnce tag. But there 
wasn't a person Ln that room, dealer or 



reporter, who didn't feel that the 
Impulse has to be one of the automotive 
bargains of the year — - maybe E he auto- 
motive bargain of the year. With that 
price plus its mile-long list of standard 
equipment, the Impulse doesn't just 
look good, but is undeniably one of the 
best values of the season 

From the driver’s seat 

This is nor a sports car — at least not 
by my definition. Its handling is Okay, 
but the Impulse Is nose-heavy, with a 
weight distribution of meaning 

it tends to understeer. Und&meering. 
or plowing, showed up in the slalom on 
dry pavement. To the average driver, 
that moans if you misjudge a comer, or 
try to comer too fast on a wot 
roadway, you could slide off 
the road front first. 

For slaloming. fcuzu offi- 
cials pumped up the tires to 
around 60 p L s_i.. which is usu- 
al procedure. The hard tires 
made for a fairly choppy fide 
on the freeway. 

■ The Impulse^ ride has to be 
beuer with normal 32 p.s i in 
the tires. Even allowing for 
the slight choppimss though, 
the Impulse was very quiet 
and pleasant in norma! driv- 
ing. 




Front-to-rear behtfirw groove hldn tht hatch and Hood openings. 
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Its not an especially fast car, but it s 
also noi sluggish. Tbare's a turbo on 
the way, and that should help the 
Impulse's acceleration. a lot. Our G-to- 
6E>mph runs, averaged around 15 sec- 
onds, which is a lot slower than a Maz- 
da RX-7 or VB Camara, but about the 
same as a Camara or Firebird with the 
standard four-cylinder engine. 

The manual five-speed shifts well 
except into reverse, which has a tricky 
little pushdown deteat. The ratios leave 
too wide a gap between third and 
fourth, so that around town, between 
35 and 40 mph, third gets too buzzy 
and fourth lugs the engine. 

Out on the highway, though, over- 
drive FIFTH, at 0,79- i, fools good— not 
too high for passing, yet high enough 
for decent fuel economy. The EPA says 
24/36 dty/highway for the manual or 
24/32 for the automatic, which Is 
optionally available. 

The Impulse interior has all sons of 
thoughtful, friendly little touches that 
help make the car fun and interesting to 
drive. All four seats adjust, from the 
driver's fiv^adjusunent bucket to the 

rear sflaf.B J ffnir-pnsit inn angle 

You can change me drivers lumbar 
support and also move the seatback 
through 4QP, either with an indefinitely 
adjustable rawel or with a two- position 
lover. 

The most striking element inside The 




FueWnjettfrd overhead rain, 30-hp engine 
deliver* good, but wt great, performance. 



car, though, is the fingertip controls at 
each side of the instrument cluster. 
They make all the Impulse's switches 
as easy to reach and use as a normal 
turn-signal lever. These satellite pods 
adjust so you can set them within any 
finger's teach. Your hands never have 
to leave the steering wheel. And each 
individual switch takes only a feather's 
touch: It's that sensitive. The pods 
include cruise control, headlights and 
dimmer switch, rheostat, air-condition- 
er and heater controls, wipers front and 
rear, and vents. Once you get used to 
whore everything is, you never have to 
search for individual switches: It's like 
touch-typing. 

You may have heard that the Impulse 
was styled in Italy by the currant 
ffldll turn Eo H-7j 









AT BELOW DEALER COST! 

1000 watt Portable 

Power Generator 



Don't let a storm rob YOUR homo of 
vital electric power! Use Ms 1000 
watt generator as a reliable 
standby source of 115V AC 
(and 12V DC) plug-in 
electric power. 

Only 43 pounds! 

Easy u cirryl 
Ideal far hunting, 
camping, fishing 
trips , - lur AV or 
lake cabin , . . lor 
electric power 
ANYWHERE 

|UL nwid ill 

SAK/ 

snper-qwet 76tc 
4*tyde gas engine. 

A storm could knockout yaur electrical power lor 
bOUT* or d-Jiys, leaving yfiu grppinfl in thft dark, Urtih 
■oul any cooking fwwilw. Y*wt furn i nte meter could 
nop, due 1o downed pow«f lines, and leave your fam ■ 
ily ihivsrinp and ml stable in ih« cold! 

Bui . you NEVER to worry . when you have 
lllii generator Handing by. With two HSV AC *u! 
let* to plug into, you eon operate lights, TV, electric 
blanket, small power loc lx or kitchen appliance*. Df 
course you c*n r t ruo everything *T the same lime. 

But you CAN keep vital functions going, aa needed. 

Away from home, Ific 43 lb. generator can add the 
cwrfarTt of *1*etrie*a pO*at in your camps lie In the 
woods or so your family outing by the sea shore (t can 
run- your hand power tools in the field ot you r V re- 
fTigerVto r in Ihe wil deflMJ And, in winter, you can use iha 
12V DC ou Mel to bring e "dead"' battery back lolitel You can 
run AC and DC items at the S AME time on this generator! 
The 73cc KAWASAKI gasoline engine you *1 d*’ 

pvndibl* porfonnince. (Other components end final it 
aambly are U.G. mada.l 

Thera are NO bails or pulleys Ip slip or replace . NO fuses to 
bum out or replace. TltArtki XO iuiomattc re*ei ibai provide* 
overload protection. ThfrW trpJmport*nt features whan you 
■*e m*ny miles sway from the nearest stares! 

■ Low noise, spiff! arrester muffler US DA approved Icr um 
in national parks, so you can take il on camping trips 

• Two ll&V AC outlets and one 12V DC outlet 

• 4- eyCia gasoline engine with automatic throttle control . 

■ Engine ft* posed for faster cooling end easy maintenance 

One year warranty on parte and labor 



PUBLIC NOTICE! 

Finder's Fee Paid For 
Liquidation inventories! 

Wb hi tu^wfind lh|UH9Hafi of 
CjttfMwrmr pwuc i«. Hi Art i>m.i-i tw 
rjLnuhif febU M draili! pFiew p*Aje- 
tons Ipr nnm IVC*1 ■ ■ 
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surpfeii mvdinlGPbH 'Pin mun b* 
qui"kV bqwfdeled lw e-nib. 

•■■. l<ii\ Fr w I fM>0- 326-OBC9 Wi 
wrtB pay you a t krier'i lie Sued m 
v p-r-;uni ngi? wi Ow I old I vihi» or 
Ui*e (u rfniHii And l.h» 

reps of m+gr *r* in-olioibli fw to*. I 
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* 488.00 



OUT THfY 60 AT ONLY: 



$ 298 

Qtfip ^jPbyifiBl 4B HIHI 
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The new all-purpose lubricant. 



LONG-TERM CAR TESTS 

fCanan ugd from pag e 65J 

specializing in the replacement of broken aerodynamic 
devices would do well, we ihink J 

We were happy with our overall mileage, which was 
just over 24 mpg. and the lack of anything to really 
complain about. Come to think of it, that's exactly how 
life with a Cadillac Is supposed to be. — -13.H. 

Chevrolet Camaro 

When last we left our Camaro test car. it was being 
taken away by the Chevy guy to find out why it kept 
going dead. After replacing the bdtlery and checking 
the rest of the electrical system, the car was pro- 
nounced okay and returned 10 us, Indeed, the car con- 
tinued to run perfectly, delivering all the acceleration 
and handling any sane parson could hope to ask for. In 
fact, several of us came to the conclusion that the 228 
Camaro handies better than even the new Corvette, 

Unfortunately, all our bliss was shattered once again 
when we got into the car one day to find that the radio, 
horn, electric windows, electric miners* electric seat, 
electric door locks and cigaret, lighter had all blown. 
Obviously, they were all wired into one fuse- 

Once again, the Chevy man took the car away. After 
a tremendous amount of diagnostic work, they found 
the trouble. The cigaret lighter (made by an outside 
supplier and purchased by Chevrolet! did not fit prop- 
erly into Sts receptacle. It sometimes made electrical 
contact and drained the battery, Other times, it simply 
shorted out the entire circuit. It was replaced, and we 
haven't had any problem since. 



While Chevy repaired the electrical glitches, we else 
asked them to check the automatic transmission, which 
we felt was acting arractically. After inspection. Chevy 
decided to change the transmission aleo- 

Sinca these repairs were made, the Camaro Z2& has 
become a real pleasure to drive. No, that's not quite 
accurate. The car has always been a pleasure to drive. 
The car's performance and handling are top class all 
the way. However, the pleasure of operating this test 
car was dimmed somewhat by the annoying electrical 
problems and a balky automatic transmission, li looks 
like the transmission problem was an isolated case* 
since the replacement works fine. 

Meanwhile, we've just enjoyed the Z28's incredible 
cornering power, sock-you-imthe-back acceleration 
and 1 8-20 mpg on a last drive; Chevrolet made US give 
it back .—J.O, 

AMC Eagle 

How that “our" Eagle wagon has gone back to its 
rightful owner, we appreciate all the more the option of 
having 4wd In a family car. 

We did tend to take It for granted, knowing it would 
be on tap whenever needed. And the fuel penalty was 
slight; On comparable, summertime highway trips, we 
measured 20-&3 mpg in 4wd versus 2 1 8B mpg in 
2wd Overall — winter, summer, cold stans and all— 
we averaged 1 7.52 mpg over 4.9B5 trouble-free miles 
mostly in 2 wd. And, we're definitely sold on the station 
wagon m the best choice of body style for a family 
c*j\— J.A.L. 



and a big gew MS in rust fighting. 




From J-!n*0ne * , makers of household lubricants for over 90 years, now 
corner raw 3-lnjOne Plus 1 ' — the most advanced lubricant and rust 



igbter we've ever formulated, 

This remarkable product not only stops squeaks like magic — not only 
loosens jammed parte— but helps restore free and easy operation to 
virtually all moving mechanisms around the hume.Spray some into the 
channel uE your sliding door, and see howsmoothly it opens and closes . 
Use it on hinges, windows* locks, lawn mowers— and much more. 

And whata powerful rust fighter! To prove it, we left two identical 
garden shears outside for 1 8 days. One was unprotected. The other was 
sprayed wilh3dr>0fiefl^ dramatic results lor yourself? 

Mew ^In-One Plus. Ihe lubricant and rust lighter no homeowner should 
be without 

A new addition to the 3-In-One family. 

■ floyJO var* iraofSnu to Marker wntSborif 
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PM 

PHOTO 

HINTS 



Build your own air compressor 
from PM’s plans 



Come clean! 



A length of coal hanger stuck tnxo an 
alligator dip makes a great prim dodg- 
er Cat masks from any thin, opaque 
cardboard, — /T abort Hcrlzberg 

POPULAR MECHANICS * MOVEMBER 1983 



Blowing dust from folds in a bellows 
camera: may only cause it to settle in a 
different ama. A dampened cotton 
swab is an ideal loo!.— Hob Hrightman 



A good rulefr) 



Prevent paper and photo prints from 
shifting when you make a full -Length 
cut on a paper cutter by holding paper 
with a ruler. — Louis Hochinan 



Artful dodging 



Once you have an air com- 
pressor in your home 
shop, you’ll wonder how 
you ever got along with- 
out it. You can spray paint 
with it. You can inflate 
swimming gear, toys, auto 
and garden tractor tires. 
More important, you can 
sandblast parts and rivets 
in metal scams. You can 
blow-clean fine mecha- 
nisms and, with PM’s unit 
you can vacuum pump 
your car’s airconditioning 
system prior to adding 
Freon — something you 
can’t do with most ordi- 
nary air compressors. Fi- 
nally, this unit features a 
filter/ water trap — which 
is an optional extra on 
most commercial air com- 
pressors. 

PM AIR COMPRESSOR 



You can do all these 
things with this versatile 
1-hp compressor and, hap- 
pily, you can build it for 
less than $200. m 

Compressor evacuates car's 
airconditioning system prior 
to adding new refrigerant (far 
left). At left, routine inflation of 
tires saves trip to gas sta- 
tion. 



HOW TO ORDER PLANS 

Send check or money order 
for S5.95 to Air Compressor, 
Popular Mechanics Plans Li- 
brary. Box 1014. Radio City 
Station, New York, N.Y. 
T0101 Allow two to three 
weeks for delivery: for first- 
class mail send 75 cents 
extra. 



Papula- Mechanics is a pialicauan ci Hears! Mag- 
aztnes. a tfnrgwri o! tne H&arst Corporation 




PM SOFTWARE 
MONITOR 




A revolutionary new 'idea processor' 



A personal computer is a too], but the 
software ft is running defines what job 
that tool can be used for. Word process- 
ing. dataharing and spreadsheets an? 
ali well-known uses for this most versa- 
tile of tools. Now there is something 
new, an "idea processor/ 11 which we 
think may become as popular as any of 
the other uses of the versatile comput- 
er. 

The program is Think Tank (from 
Living Videotex! Inc. in Palo Alto. 
Calif. J= and it is available for the Apple 
IL probably the IBM PC by the time you 
road this, and lor many other machines 
soon. We think that, for many people, it 



Lion They show how a 19ch-century 
clerk, one lucky enough to own a com- 
puter CP), might have kept track of the 
personnel records on H.M S- Bounty- 

While the entire, lengthy outline 
exists on disk, we have 1 ’collapsed' ' it in 
the first screen to just ns very first lay^ 
er. Successive screens show how the 
outline may be "expanded" layer by 
layer so as lo gradually reveal its full 
structure. 

The collapsing and expanding, as all 
other Think Tank functions, are con- 
trolled by simple me-key commands 
At Lite bottom of [he screen a short 
menu spells OUI each of Lhe commands 



Because the layered format can be 
so easily and quickly reworked, you 
can follow each thread of your own 
thinking process to its conclusion. 
Think Tank helps you avoid dead ends 
by allowing you the capability of inves- 
tigating every byway 

Once you have designed your idea to 
an extent that satisfies you. it can be 
printed out in various formats The pro- 
gram wilt even generate a table of con- 
tents page to a long outline and auto- 
matically preface each headline or 
paragraph with a number shewing its 
relationship to other entries. 

The only problem we had with Think 
Tank is that it saves its hies in the Pas- 
cal operating system. While it is not 




A TMn* Tank kiwi rtmts off mknefl m a Here we eftoce* to into the hettfrgof 
blank (abowL as on ly the outline i most " Prem d fflecortfi" tnd tfveover the first 
Important titles are dlipjjyed. level of info on the KA#.£ Bounty's crew. 




Cheating deeper into Wflllam BUdh'i date 
rtwjh he vw Btiuntyi capta In. Any type 
of outline may be structured like this 



will prove a reason in itself to own a 
personal computer. 

Describing Think Tank is not easy, 
although learning and using U is. While 
it could be colled an outline generator, 
or a specialized word processor, it is a 
new approach to using a computer to 
help order your thoughts. Main catego- 
ries are set up on Lhe screen, then sub- 
sidiary categories are arranged in out- 
line-style layers beneath them. You 
may add new layers at any time, you 
can rearrange existing layers, you can 
see the entire outline at once or zero in 
on any section of it. or view ic layer by 
layer Each layer of this electronic out- 
line may be just a simple sentence 
(called a H headline'') or a paragraph. 

P eo ting the layers 

Take a look at the three screens 
shown on this page which were taken 
from Think Tank's on-disk demonstra- 



that are available from within your 
present level in Lhe program. So. if you 
forget a command kay. you have a han- 
dy, on- screen reference at all times. 

By arranging Information in this lay- 
ered manner, ft becomes easy to see 
the relationship between information 
that is at the same level For instance, 
pooling the layers to a certain level in 
the demonstration results in a listing of 
the Bounty’s crew The layers beneath 
each crew member are hidden until the 
outline is further expanded. 

Building your thoughts 

When you are designing an outline, 
processing your own Ideas, you will 
find that Think Tank helps you to direct 
the flow of your creativity toward a set 
goal. By getting your ideas dawn quick- 
ly onto the video screen, they become 
objects to manipulate, cross-connect, 
redefine and examine. 



usually necessary to access these files, 
there are times when you might want 
to interface Think Tank to another pro- 
gram— and that second program might 
not be written In Pascal. We under- 
stand that Living Videotex! will have- 
available, by the time this review is 
published, a number of accessory pro- 
grams that will solve this problem by 
allowing the Pascal files to be translat- 
ed to other systems and languages. 

While this is a complex program, the 
manual that comes with H gives a clear 
and even readable presentation of how 
to access alt this power Its 200-plus 
pages might serve as a guide to how 
manuals should be written. That the 
manual was designed using TMiJc Tank 
is its own advertisement for i he pro- 
gram 

Few programs are truly unique or 
fantastically useful. Think Tank is 
both .—N.S. 
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Futuristic shapes— right 
out of a 'Star Wars' script- 
promise wild new ways to fly. 






F Pght*rj of I he future: New Swedish 
JAS-39 jets jut the flnl Of m revplu 
ilorutry breed of agile comt*ai air<r*rt 
having fully controllable canards- The 
mini wings, sprouting tike ears behind 
the nose, tilt up and down to permit 
trick m jineu ven Wff before pOiilb^ 



v 



BY SHELDON M GAI.LAGEJ? 
Special Features Editor 



Y ou" re a fighter pilot with in enemy 
ftQl on your tail. You twist and turn, 
but can't shake him off, Suddenly, you 
feint to the right, then dart to The Soft, 
sliding your plana directly sideways 
like a boxer sidestepping a punch You 
hit your speed brakes and almost stand 
still- Your pursuer, caught off guard 



and unable to slow down, 200 ms on 
past, his guns firing into empty air 
You slide back in behind him- now on 
his tail. As he rolls into a steep hank to 
get away, you cut Inside him. skidding 
your nose around In an impossible fiat 
turn that keeps your wings level and 
your quarry in vtow Your radar-guided, 
computer' com rolled gunsighl locks 
onto the target end your plane el most 
flies itself Within stands, your com- 
puter will make the kilt 



This is not a fantasy sequence for 
some futurist ic space movie. It could 
happen today, &y the 1 990s, such aerial 
antics will be standard combat tactics 
for next -generation dogfighiers new on 
the drawing boards of «vary major m\b 
llary aircraft maker in the world. The 
technology, in fact. Ls here now in such 
experimental demonstrators as the 
ATT1/F- 18, a highly modified General 
Dynamics F 16 interceptor that's easily 
the most esouc flying machine m the 
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ANATOMY OF A 21ST-CENTURY DOGFIGHT 



3 YAW-POINTING MANEUVER 

AFTUF-tP pilot fflMfii Nrul aKrilng 
correction with Mt canard*, ttowlrtfl 
note illghtly to the left withou t 
changing course. Thlt allow* him to 
keep quarry hi till ilohti while actually 
turning In the opposite direction 
to the right. Plane crabs sideways, 

Its wing* stilt level. The enemy, forced 
to make a steeply banked 
conventional turn, present i a broad 
target. The AFTriF-J6't computerized 
guidance system take* over control of 
the craft tn the last few seconds before 
missile launch to assure a kill. 



2 flat-turn maneuver 

AFTiyF-16 pitot. n*w on the en*my* tall, cuts 
inside opponent s path, using canards and oppo- 
site rudder to tfckf plane into a right, fiat 
turn. Turning wfngi-icvei keeps quarry In view. 



I EVASIVE SIDESLIP MANEUVER 

With in rwmy fighter dogging hJi till, AFTI/F-3 6 
pilot mdtfen fy Jigj to toft utlng hi* c awards and 
rijctter to move directly sidew^i-iie a boxer M* 
stepping a punch* He then tfiOwplowi cirwtfi r bfM^ng 
abruptly- Funulng pftoi tires mlj^Her, rrvlisei and, 
urahlf to flow down, roar* On by, hfi chance lost 



air Today, The AFT1 designation stands 
for Advanced Fighter Technology Inte- 
gration a joint Air Force/Navy/NASA 
program -designed to see just how far 
out a fighter can get. 

If its name is a bit unwieldy, the 
AFTT/F-16 itself certainly is not. Fitted 
with new downward-pointing ca- 
nards — twin underbelly fins that steer 
like rudders — it can bounce around the 
sky like a Mexican jumping bean, per- 
forming aerial gymnastics unheard of 
In. a conventional fighter. Imagine a 
plane that can move straight up or 
down like an elevator, scuul sideways 
like a crab, or point its nose In one 
direction while traveling in another. 

And this is just the beginning To 
turn a conventional fighter, its pilot 
must roll into a bank using ailerons, 
feed in rudder to bring the tail around, 
haul back on Lhe stick to pull the nose 
around, then roll back out wings-level 
again and try to re-establish contact 
with his prey. All this takes tune, con- 
centration and often some guesswork 




The first French fighter to have 
canards, Super Mirage will pave 
i he wmy for even mori 
ACX expected In lhe 1 



JAPANESE CCV 

With both vertical oeWy canard 
and horizontal canards, the CCV 
fControKon figured Vehicle! £* rt 
perform unorthodox maneuvers, 



SUPER MIRAGE 4000 
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tANAIDS UFT. NOSE UEFT CANAHOi MIGHT, N05£ SIGHT CANARDS SfMOWPtO«/£D 

f Off FAST HtAKIWG 



Hour cwrfj tLPttlftftfiMOf i±^AFn^l6ta shown fin dvsfraw tMu.A*m3 or> dutfrig a dugflgM to deceive ji mwiy attacker, Such 

Jnjj ibOML The ftn on abo hr "i ww^avd^- dep loyed » sbry Ng* dy agpe aUnrift art kiw « ControKtragured VthAdei 

t"*h point inward— to lnd» diftxntt drag^ pmwq reptt jCCVif because theyj^j designed tar maximum central fespanw- 




TFie principle of destahJllied flight, a dramatrc new 
t haracrerlnlc of advanced combat dtilgnv are shown above, 
Center of gravity (CG| acts like the ftjkrym in a wesaw. in 
naturally stable craft, the wing liftJ^hind the CG keeps the 
nose pushed downv After a disturbance, the plane returns 
automatically to level night.. The disadvantage is that a 
dawn load Js constantly placed on the tail to balance weight 



of the note, causing drag. In new deliberately destabilized 
fighter t. wing lift ahead of the CG forces the nose up. 
errminatfng download on the tall. This reduces the drag. In- 
creases lift and greatly improves combat maneuverability. 
Hut uplift on the nose would quickly cause the aircraft to 
pitch up. stall and crash without the artificial stability that Is 
now possible through computerized control surface i. 
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5 up^rflgh [ i-rt of t he 
J^TOs, shown here fn 
artists' concepts, are 
(clockwise from the tqpj: 

Frances A CX, an advanced 
version of the famous Mirage 
The Rrlrish-German-ltaFlan A C> 
and MM'S TKF-90 Air three 
combine fully movable canards 
with a delta-wing cut iffgutdilun 
that eliminates conventional tail- 
plane*. MuJ tipurpose control surfaces 
rn the wing'* trailing edge, such as 
e^evom at njperom, perform me 
functions Of ailerons, efc vaior* and 
flaps an in ow-i modern trend. 



GERMAN TKF 90 



HOW CANARDS CAN MAKE A PLANE DO CRAZY THINGS 



DIRECT LIFT 

tnmz moves 

STRAIGHT UP) 




FlAPiROffi TOWN 
PUSH TAIL UP 



DRAG MODULATION 

| DELI BERATE DRAG 

FOR EMERGENCY BftAKINGj 



CANARDS TKJED 
UP RAISE NOSE 



DEftECT SIDE FORCE 
f LANE MOVES SIDEWAYS) 



RIGHT RUDDER 
MOVES TAIL 
TO 1 



LEFT 

CANARD 

UP 





RIGHT CANARD 
DOWN MOVES 
NOSE TO LEFT 



0OTH canards 
TILTED DOWN 
(SNQWflOwEDj 

FiAPERQNS UP 
[TO COUNTERACT 

Koseoown pitchy 



because the enemy may be temporarily 
lost from view during the turn, 

In the AfTi/F-l6. the pilot merely 
uses his canards plus opposite rudder 
to skid the plane into a fiat H wings. j level 
turn, a maneuver that iakns much less 
time and keeps the enemy in full view 
It also permits a much lighter turning 
radius— Lb e hallmark of a superior 
interceptor A fighter that cm turn 
inside an opponent's path will usually 
emerge the victor 

The ability to point iho no*a up, 
down or sideways independent of flight 
path — called pitch pointing and yaw 
pointing — enables a piLot to keep his 
gunslght trained on an elusive quarry 
without taking the iinw? to climb, dive 
or mm in the conventional manner 
Moving the entire plane up, down or 
sideways— called vertical or lateral 
translation— allows a pilot to dodge 
a way from a pursuing attacker Or pu\ I 
up sharply at the end of a bombing run 
to evade ground fire. 

Such fancy aerial footwork is the 
result of several new Technologies that 
represent a radical departure from tra- 
ditional aircraft design Since the be- 
ginnings of aviation, aijplanes have 
been made to be inherently stable 
Wing lift is located behind the center of 
gravity ICG) SO shat upward forces 
encountered In turbulence or during a 
maneuver tend to push the nose back 



it* ali in those funny cars on the noser 
Drawing* above show how ail moving 
canards, functioning like the diving 
planes on submarines, permit heretofore 
impossible maneuvers TiltFng lh(? canards 
up find f Ifl'perons down | top) exerts lift On 
the nose and tall simultaneously. moving 
entire plane straight up without the craft 
entering a slow climb — useful, for in- 
itance, for gaining altitude fast at end of 



a bombing run. Using the canards differ 
entLally~one tilted up and the other 
down - farces the nose sideways f center). 
At the mw time, applying reverse rudder 
pushes the tall in the tame direction. 
Together, they airow the pifine io slide 
sideways without turning. With both 
canards tilted down like a snowplow 
(bottom), sudden drag slows plane 
abruptly to fool a pursuer 
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VERTICAL TRANSLATION [MOVING STRAIGHT UP 
Ofi DOWN WITHOUT COMBING OT DCVING) 



down The plane, after a disturbance. 

returns automatically to straight and 
level flight, oven if you take your hands 

off the controls. 

This makes for an airplane that's 
safe, docile and easy to fly. but also one 
that tends to resist sudden changes tn 
attitude. A further disadvantage is that 
a downlead is constantly imposed on 
the tap to counterbalance the weight of 
the nose and keep ic from pitching 
downward- The tail thus generates 
drag, bin no useful lift. 

If you give up natural stability, sur- 
prising things happen — some good, 
some bad. By moving wing lift ahead of 
the CG, the nose is constantly forced 
upward so that downloading on the lap 
is no longer needed to keep the plane in 
trim. The tail now becomes a lifting 
surface, helping the wings to support 
the piano. The wings can then be made 
smaller and lighter, saving weight, 
reducing drag and improving overall 
responsiveness. 

In addition, a plane with no tendency 
to remain in stable flight is suddenly 
free to execute maneuvers much more 
quickly and violently then a convention- 
al aircraft. 

Sounds simple. Why not make all air- 
planes this way? The problem is that an 
unstable aircraft is virtually unfly- 
abte — so skittish that no human pilot 
fFlmsm turn ta jage 125 } 



PLAT TURN f TURNING, WINGS LEVEL WITHOUT BANKING) 



in corh^nupFtjri rifcurift. control 
operated together to produce 
maneuver^ In fixture tighten* co ntrol wM be 



"ifeca^rittr'— operated idqiaiJpiily of each > 
crther-pernritllng strange new maneuvers 
pfcowe) wftft equity strange namet 



LATERAL TRANSLATION 

{MOVING SlOEWAYS WITHOUT TURNfNG| 



TAW AXIS POHUTHG 

[MOVING NOSE TO BIGHT OH LEFT WITHOUT CHANGING ^LKjHT ^ATHj 



NEw DECOUPLED MODES OF FLIGHT 



prrcin AXIS POINTING 

^ MOVING NOSE UP Ofi JX>WIM WITHOUT CHANGING FLIGHT PATH? 
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Daring High-Wire 
Ride 1b Freedom' 

With bow find arrow, they shot a wire over the 
Berlin Wall for a death-defying freedom ride. 



BY JOHN DORN 8 ERG; illustra ted by Micft ae^ Dudash 



I t wan 4:30a.m rr 

wh«a tenants In the 
Berlin^ borough 
and raucous shouting. 

Tails of fcl Wto made itE We made It!" came from the cloth *s-dry Log *r*e In the attic 
of the four-story building. 4 'I thought there were bunglers or drunks up there, or 
both; 1 said a housewife who 1W« on the top floor. 

But the early-morning noi se makers — Michael Beeler, 23. and his friend Halger 
Bethke, 24 — were neither They wore arrivals from that distant, cold foreign 
placet Just over the Berlin Wall: East Berlin. 

Their mode of travel: two little wooden rollers with which they coasted io$ feet 
on a quarter-inch steel cable strung taut from the attic □£ a slightly higher, five- 
story apartment house In the East. Their journey— nearly 70 feet above the street 
and the grim Wall with Ua dark watchtowere— took each of them a mere lG&econds. 
But It hed required many months of planning and preparation as wall as secret and 




Holder ikuW himatf to * wftte 1 

4*wk» Dv /op* thw roJM to freedom 






After two failures Hoi ger Aetftke managed tovtawi *n arrow over 
tr* roof on me wertennsJde of the A thin fishing line attached 

to the arrow wa anchored to the back of a car. Next, a tfikk, 
hlgtvjcai fishing line was piiyvd out along the first line. To the end 



of th&, a ffeei rope was attached. Alter tending the steel rope 
across the border arid fastening it to a chimney, fine fcthkf and 
then Michael Becker placed thd* wheels on the line, grabbed hold 
of the handles and rolled to freedom. 



dangerous coordination with an accom- 
plice, a relative, in West Berlin 

Since the Wall was built nearly 22 
years ago by the Communists to keep 
their own people from fleeing West, 
East Germans have tunneled, swum 
end snorkeled under it. jumped and 
ballooned over it (see The Freedom Bal- 
loon, page 100, Feb. 80h Yat, in the 
annals Of great escapes, the high-wire 
act is in a class by itself. 

Only two young men with the gump 
cion, grit, mechanical skills and daring 
of Holger Bethke. an electrician, and 
Michael Becker, a plumber and heat- 
ing-pipe fitter, could have done it It 
was not the first escape attempt for 
Becker, who left his wife behind In Bast 
Berlin and hopes that she will be 
allowed to join him in the West within a 
year as part of the "family unLhcadctT 
program between the two Germany* 

* fc I tried It in July 1979 while on a trip 
to Hungary," he told PM, k T was just 
going to walk through the woods and 
across the holds to Austria. I made it 
across several barriers and was already 
on the border strip with only one 10- 
foot fence left to go when a Hungarian 
guard spotted and captured me/' he 
explained. The upshot was extradition 
to East Germany and trial for 'attempt' 
ing to flee the Republic/ 1 He was sen- 
tenced to 20 months in prison. 

With the 1979 conviction on his 
record, Becker was rejected for most 
jobs as a "political and security risk/" 
Ultimately he found employment with 
one of the few privately managed but 
"sod all stic ally pledged” service end 
crafts cooperatives that keep every- 
thing in East Germany running. 

He soon chanced upon a smuggled 
West German magazine with an article 
about famous and daring escapes 



across the Berlin Wall One of these 
was the story of a family which in 1 965 
used a steel cable, pulleys and har- 
nesses to slide from the roof of a gov- 
ernment office building right at the 
dividing line to ffeecom. 

Moro than six months before finding 
his partner and actively searching for 
an escape route Becker ordered the 
basic rollers he'd us# to travel the high 
wire to freedom Cut and lathe-turned 
from solid blocks of beechwood, they 
measured 6 inches in diameter and 
about l inch thick. Becker bad them 
made for $3- £5 apiece at the carpentry 
shop which is part of the cooperative 
where he worked. 

"When the guys there asked me why 
I needed the rollers, " he explained, "1 
told them they were intended as 
wheels for a little decorative cart in my 
father's garden and that 1 wanted the 
grooves so 1 could put small tires on 
them/' 

Finding a suitable partner, Holger 
Bechke, took longer. They traveled In 
similar socle! circles "One day I just 
put it to him straight. 1 told him I had a 
plan with an BO percent chance of 
working. . . , His eyes lit up and he said; 
b Count me in. I'm with you/ Thai was 
last November. " 

The choice couldn't have been better, 
for Baihke had a relative in West 
Germany whose participation in the 
caper proved vital— a young man who 
remains anonymous, but who had 
escaped from East Germany only a few 
years before. 

Having alerted Bethke s relative to 
the schema by letters with fake return 
addresses, cryptic telephone calls and 
using other relatives as intermediaries, 
Becker and Bethke set out in earnest to 
put the plan into operation. 




First, they rented a car and toured 
the length of the 28-mile^long Wall to 
scout for a site, None seemed as good 
as the comer where Schmollerstrasse 
in East Berlin Intersects with Bouche^ 
strasse in West Berlin. It is a niche 
where the Wall rigs and sags, dividing 
streets so that houses on one side are in 
the West while those on the Other are in 
the East. 

Becker and Bethke selected as their 
"launch pad r ' a comer house 166 feet 
across from house front to house front. 
The building on the Communist side 
was a floor higher than the feeing now 
of apartment houses in West Berlin. 
"We Inspected the inside of the house. 
Dressed in coveralls as repairmen, we 
went up to the attic — which Holger 
opened with a skeleton key — made 
sketches, checked to see that the chim- 
ney was big and solid and that the little 
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skylight windows to the roof wore big 
enough for us It was all perfect. 

"But most important/' Becker added, 
"there were virtually no cops or border 
guards in the area. We came back 
repeatedly, during the day and nighL 
Though there is a watchtower, with a 
clear view of the East Berlin side of the 
block, where all the trees have been 
felled and steel barricades pm in, we 
never saw a walking patrol or vehicle " 

One reason for the absence of bor* 
der guards, as Becker and Bethke now 
realize, is that wherever buildings are 
left standing that close to the Wall, the 
tenants usually are trustworthy police 
and state security service officers with 
their families- "Had we known that/" 
Becker admitted, "we might have 
thought twice about it. But maybe that 
was also part of our luck — operating 
right in the lion's jaw F as they say." 

Circus training 

Becker obtained the 297 feet of quar- 
ter inch steel cable from a friend work- 
ing at a state-owned erene^ making fac- 
tory. To test the rope and their rollers. 
Becker end Bethka went to a public 
park near the edge of the city, attached 
one end to a tree about 23 feel above 
the ground, wrapped it around another 
tree at a height of 1 6 ¥2 feel and then 
secured it on their rented car. For two 
weeks they practiced in broad daylight. 

"Oh* sure, people came by and 
watched/' Becker laughed. " We told 
them wo were in training for a circus." 
In the training sessions the rollers 
proved less safe than expected. They 
were loose and moved from side to 
side. "We decided to have the grooves 
deepened, and to place a ball-bearing 
system in the center that would hold 
the axle tight/' said Becker. 

There was another major p re escape 
hang-up: Neither Becker nor fiethke 
had used a bow and arrow before, not 
even as kids. So off they went again for 
practice and training — this time on a 
meadow almost adjacent to Soviet 
Army headquarters. Soon the two were 
sure that they could shoot the arrows 
straight and far enough to reach the 
courtyard behind Bnuchestrasse, where 
Bethke's relative would be waiting. 

M We tried to think of every little 
thing/' said Becker, "To reduce noise in 
the attic of the building* wo took wool 
inlays from rubber boots- padding them 
with foam, to wear over our shoes. 1 
wound the steel rope on a big electrical 
cable spool whose edges I covered with 
several layers of masking tape so 
there'd be no sound gf metal grating on 
metel as we unreeled the cable. Ho Igor 
fixed up an empty champagne bottle, 
on which he wound the fishing Line/* 

Shortly before 2:00 p.m. on March 
30, the two set out in a rental car for the 
Schmollerstrasso apartment house. 



from of trie BerHnU/aPf, BouchHtf u» li alto cut off fiy fence, A guard 

tower (far rigritl loom at and of street. Escape was made from house with trie Ella roof 



Dressed as electricians, with wires and 
cables hanging around their necks, they 
began tugging their escape gear up five 
flights of stairs to the attic: the bow and 
arrows disguised in wrapping paper, 
the spool with the steel rope, which 
weighed close to 55 pounds, the fishing 
lines, a pile of blankets, sandwiches, 
pop bottles and Be.hkss electrician's 
tool kit, an important prop. The attic 
was to be their hiding place for mote 
than 13 hours— until "launch time" at 
3:00 a.m„ March 31. 

At 3:00 a.m. they switched on their 
walkie-talkie. A familiar voice, from 
West Berlin, crackled over it. Teh bm 
bier — l p m here. Are you reedy? 1 ' They 
certainly were 

Carefully they spread the blankets 
over the wooden floor as additional 
soundproofing. Stealthily, Becker went 
10 one of the little skylight windows. 



opened it silently, leaned out over the 
sloping roof under him and studied the 
desolate, brightly illuminated strip of 
no-man J s land adjacent to the Wall, five 
floors below. The only guard In sight 
was in the tell watchtower at the end of 
the block and, to Becker's astonish- 
ment. he soemod to be asfeep. 

Whlle Becker communicated with the 
accomplice on the walkie-talkie and 
held the champagne bottle with the 
fishing lane, Bethke secured the line to 
an arrow. Taking the how, Bethke 
leaned out the window, ditw back the 
string, arched it at a 45* angle and shot. 
A strong wind had come up and the 
arrow fell short, landing in a tree on the 
West Berlin, side. The two were petri- 
fied. Had it teen heard? They waited in 
frightened silence, but the guard in the 
tower was oblivious. The second arrow 

(PlfrMYH turn Eft pjgm 1 1 9} 
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Our resident test pilot lights up the afterburners 
on the new high-tech fun machines. 




BY RAY HILL Outdoors Editor 



PM s outdoor? editor li aJr- 
bomc wtth the PoWts 
frnay 600. lb liquid-cooled, 
thrw-tyll otter engine earn 
put out gobs of power, 
tnougn 10 pr opt! trw indy 
to a bFbierJng 300 mph. A 
riquid-cooled, hydraulic 

disc brake makes lor quick, 
dependable stops. Inde- 
pendent Front suspension 
produces superior 
tiling when blasting over 
frard* bumpy snow. 
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S nowmobiles ain't what they 
used to be Twonty years ago, 
a typical snowmobile was powered 
by a 340-cc, four-stroke engine, 
went a whopping 15 mph wide- 
open and handled with the nimble- 
ness of a Greyhound bus. It had the 
styling of a shipping crate. And it 
chewed up drive belts like they 
were TV dinners. 

Not so today, 1 had a chance to 
test-nde the 1984 models recently. 
They are sleek, nimble and fast. 
They’re stone-ax reliable, and 
there’s a machine for every typo of 
riding You say performance is your 
bag? All four manufacturers have 



machines that are capable of 
speeds well past the SO mph 
mark. 

Ski-Doo’S 9700 Blizzard will do 
100 mph right out of the bo*, no 
tinkering required. In addition to 
gut- wrenching acceleration and 
eye- blurring top speed, the 9700 IS 
also a nimble handler. A power 
slide is only a throttle squeeze 
away. 

The top-of-the-llne performance 
entry from Polaris is the Indy 600. 
Its liquid-cooled. 60Chrc. three-cyl- 
inder engine has oil injection, so 
you don’t have to worry about mut- 
ing gas and oil. Tup speed fur the 



Indy is also around 100 mph. But 
even more important is the way this 
sled handles — superbly. It has in- 
dependent from suspension, which 
you really appreciate when travel- 
ing over bumpy trails at speed Of 
the four 1 984 high-performance 
machines I rode, the Indy's front 
end worked the best in the rough 
stuff. 

Yamaha's high-performance bul- 
let is the well-proven V-Max. The 
oil-injection system has been recali- 
brated tp cut oil consumption nearly 
in half Its 53G-cc. liquid-cooled, 
twin-cylinder powerplant pumps 
out healthy amounts of horsepower 




Getting Ski-DOO t 9700 up On 
art* ihJ Li Handling Is w 

nimble and responsive that H 
Invites unties sutfi as these at 
every opportunity. 



John Deere Sprlntfhre i W-tc. 
liquid cooled engine rests In a 
chassis that ( 
n earty aN aJu 
mlnum. It It 
designed to 
be economical, 
yet ruxuriou^. 



A 5?kc fto la* rotary vjJvc engine t cits 
under the hood or Ski -Dog s 9700 6Fi*wd- 



Ntw tuned and calibrated exhaust pipes 
with an Improved swirl-chamber muffler 
keep the noise low and Ihc power high. 
This Nttle baby can do 100 mph, no problem. 
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and torque 1 like its Telescopic Strut 
Suspension up front. It give? nearly 
twice the travel of leaf springS“Which 
means bettor handling and a comfort- 
able ride. 

John Deere's high-performance Liq- 
uifies is loaded with high-tech innova- 
tions Exotic materials include Ultra- 
Form BQ siee! In the front pan/front 
frame member assembly, and front 
skis. Lighter and mere malleable than 
conventional steel Ultra-Form BO can 
be bent into special shapes without 
cr&ddhg, resulting in high-strength, 
lightweight components. 

New models for E4 include SSd- 
Doo's 5S25, a commemorative sled cel- 
ebrating Ski-Doc's 25 years of building 
snowmobiles. A member of the fl-O- 
mph-plus fraternity, the S325 has a 
460-cc, liquid-cooled, oil-ipjected en- 
gine. The twin -cylinder engine trans- 
mits its power to the ground via a new 
dutch with which the owner can adjust 
its engagement speed (a handy fea- 
lure when riding in widely varying 
snow conditions) . A sped el bump- 
er, which gives a one-piece appear- 
ance to the cab, is designed to absorb 
reasonable impacts and return to origi- 
nal shape. 

Yamaha's new entry is the Fhazor A 
485-cc r twin-cylinder, fan-cooled en- 
gine provides power As with all Yama- 
ha snowmobiles, the engine is oil- 
inj acted. In the handling department, 
the Fhazor has an innovative antisway 
bar, which reduces lean in comers and 
sharpens steering response. 

There was a time, not all that long 
ago. when snowmobiles were ugly cun- 
os I ties — slow, ungainly and not overly 
dependable. That period is gone. The 
1984 lineup of sleds is shining proof of 
that. Whether your needs are perfor- 
mance. family trail riding, or a combi- 
nation of both, there's a snowmobile for 



Tarvuha's new entry for fl4 h 
the Ftuw> Fairing turns with 
the handfeban* ind tint* the 
headlight h In the fairing, the 
light ahvay 1 podnts to where 
the ridef went! to go. 
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